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'^  ^  LETTER 

FROM 

THE  SECRETARY  OF  WAR, 

TRAKSBCITTINO 

Letter  of  Chief  of  Ordnance,  with  report  on  "  Tests  of  Iron  and  Steel?^ 


Decembbb  15, 1885.— Referred  to  the  Committee  on  Printing. 


War  Department, 
Washi'ngton  City^  December  11, 1885. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate  a  letter  of  the  Chief  of  Ordnance,  United  States  Army,  dated 
Uie  25th  ultimo,  and  its  accompanying  report  of  ^^  Tests  of  iron  and  steel, 
and  other  materials  for  industrial  purposes,"  made  at  the  Watertown 
Arsenal  with  the  United  States  testing-machine  during  the  fiscal  year 
ending  June  30, 1885. 

The  Chief  of  Ordnance  reports  the  necessity  of  an  additional  testing- 
machine  smaller  than  the  one  now  in  operation,  in  order  that  tests  for 
individuals  and  corporations  may  be  made.  Such  tests  are  legally 
X)ermitted,  but  have  had  to  be  laid  aside  by  reason  of  the  great  number 
of  public  tests  made  in  the  past  fiscal  year. 

For  the  purchase  of  such  testing-machine  and  material,  and  caring 
for  and  operating  the  one  now  in  use,  the  Chief  of  Ordnance  recom- 
mends an  appropriation  of  $30,000,  and  will  submit  an  estimate  in  ac- 
cordance witli  such  recommendation. 

He  also  invites  special  attention  to  the  fact  that  no  provision  was 
made  for  the  printing  of  tests  of  iron  and  steel  submitted  to  Congress 
last  December,  and  he  expresses  the  hope  that  their  publication  may 
be  speedily  authorized,  they  being  regarded  as  most  v^aluable  to  the 
industrial  interests  of  the  country. 

I  concur  in  the  views  of  the  Chief  of  Ordnance. 

WM.  C.  EN^DICOTT, 

Secretary  of  War, 

The  President  pro  tejupore  United  States  Senate. 


Ordnance  Office,  War  Department, 

Washington^  D.  (7.,  November  25, 1885. 

Sib:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, as  required  by  law,  Maj.  F.  H.  Parker's  report  of  "Tests  of  iron 
and  steel,  and  other  materials  for  industrial  purposes,"  made  at  the 
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Watertown  Arsenal  with  the  United  States  testing-machine  during  the 
year  ending  June  30, 1885. 

Four-fifths  of  the  tests  made  were  public  tests  for  the  Government 
service,  and  the  machine  was  run  to  its  fuir  capacity  during  the  year. 
The  need  of  a  smaller  machine  to  relieve  it  from  the  tests  of  the  many 
small  specimens  is  a  crying  necessity,  which  has  been  repeatedly 
brought  to  the  attention  of  Congress.  The  Department  is  so  crowded 
with  public  work  of  this  nature,  that  tests  for  individuals  and  corpora- 
tions have  had  to  be  laid  aside,  although  permitted  to  be  made  by  law. 
But  little  has  been  done  from  year  to  year  in  the  interest  of  industrial 
purposes,  and  the  machine  which  is  designed  for^tests  of  the  largest 
specimens  and  full-size  structural  members  for  the  determination  of 
laws  upon  which  the  strength  and  safety  of  structures  depend,  is  de- 
graded to  ordinary  purposes  that  can  be  equally  well  done  by  a  small, 
cheap  machine^ 

In  the  hope  that  favorable  consideration  will  be  given  to  this  matter, 
I  respectfully  recommend  that  the  following  appropriations  for  this  pur- 
pose may  be  made: 

Caring  for,   preserving,  using,   and  operating  the  United  States  testing- 
machine 110,000 

For  purchasing  machine  to  test  small  specimens 10,000 

For  purchase  of  material  for  specimens  and  labor  to  prepare  them 10, 000 

An  estimate  in  accordance  with  this  recommendation  will  be  sub- 
mitted for  your  action. 

I  have  the  honor  to  invite  attention  to  the  fact  that  no  provision  was 
made  last  Congress  for  the  printing  of  the  report  submitted  to  the  Sen- 
ate last  December.  These  reports  are  most  valuable  to  the  industrial 
interests  of  the  country,  and  it  is  hoped  that  their  publication  will  be 
speedily  authorized. 

Very  respectfully,  your  obedient  servant, 

S.  V.  BENfiT, 
Brigadier- Oeneral J  Chief  of  Ordnance. 
The  Secretary  of  War. 


Watertown  Arsenal, 
Watertownj  Mass,,  August  31, 1885. 

Sir  :  1  have  the  honor  to  transmit  herewith  the  report  of  tests  of 
metals  and  other  materials  made  at  this  arsenal  .during  the  fiscal  year 
ending  June  30, 1885. 

The  whole  number  of  tests  made  was  1,673.  Of  these  1,392  were  pub- 
lic tests,  occupying  1,866  hours,  and  281  were  tests  for  private  parties, 
which  consumed  306  hours.  It  will  thus  be  seen  that  the  machine  has 
been  busily  employed.  All  the  work  possible  has  been  done  on  this  one 
machine,  and  further  experience  only  more  clearly  shows  the  great  need 
of  another  smaller  machine  to  supplement  the  present  one  and  to  facil- 
itate the  testing  work,  which  is  growing  in  importance  and  demand 
yearly.  The  work  for  the  Ordnance  Department  alone,  in  testing  ma- 
terial for  gun  construction,  is  considerable,  and  is  increasing,  and  has 
this  year  occupied  a  large  share  of  the  time.  This  leaves  little  oppor- 
tunity for  making  industrial  tests  and  for  work  for  private  parties.  I 
am  frequently  obliged  to  decline  to  make  tests  for  individuals  and  cor- 
porations because  of  lack  of  time,  and  when  material  is  sent  here,  which 
often  occurs,  under  the  supposition  that  it  can  soon  b^  tested,  it  often 
lies  months  before  it  can  be  taken  up  for  test. 
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These  guns  tests  are  mostly  of  small  specimens  \7hich  could  easily 
he  made  on  a  much  smaller  machine  if  there  was  a  proper  one  to  use, 
and  it  would  leave  the  large  machine  free  to  be  used  generally  for  the 
purposes  for  which  it  was  designed,  viz,  the  testing  of  large  specimens 
and  full-size  members  of  structures  requiring  the  power  and  accuracy 
alone  given  by  this  machine,  and  the  prosecution  of  series  of  experi- 
ments directed  towards  the  determination  of  the  general  laws  which 
govern  in  various  methods  of  construction,  and  in  different  shapes  and 
dimensions  of  material  used  for  structural  purposes. 

This  want  has  been  commented  on  before,  and  in  the  two  preceding 
annual  reports  I  have  recommended  this  small  machine,  but  each 
succeeding  year  only  emphasizes  the  importance  of  this  much  needed 
additional  assistance  in  testing  work,  and  so  impressed  am  I  with  the 
necessity  of  action  in  this  matter  that  I  have  communicated  with  the 
parties  who  now  manufacture  the  Emery  machines  to  obtain  fix)m  them 
estimates  of  cost  of  such  a  machine  as  our  experience  indicates  to  be 
the  most  suitable  to  our  wants.  It  should  be  borne  in  mind  that  we 
already  have  with  the  present  machine  an  important  part  of  what  is 
needed — that  is,  the  power,  as  it  is  intended  to  attach  the  new  machine 
to  the  accumulator  and  pump  we  now  have,  which  arrangements  will 
reduce  the  cost  considerably. 

It  is  proposed  to  put  up  in  the  same  room  and  near  the  present  large 
machine  a  100,000-pound  Emery  machine  having  certain  improvements 
and  modifications.  It  will  be  adapted  to  tests  of  tension  compression 
and  transverse  loads  and  its  size  is  to  be  such  as  to  enable  it  to  receive 
specimens  25  inches  long  for  tension  and  compression  and  36  inches  for 
transverse  strains.    The  straining  press  is  to  have  a  stroke  of  25  inches. 

The  general  arrangement  is  to  be  such  as  to  give  unusual  accessibility 
to  the  specimen  under  test ;  the  manipulation  of  both  the  weighing  and 
measuring  apparatus  can  be  done  by  one  person,  and  both  machines  can 
be  operated  at  the  same  time.    The  following  prices  are  given  me: 

For  machine  proper,  incladlDg  movable  scale,  case,  and  contents (5, 500 

FofT  compression  platforms  for  metal  and  wood,  with  angalar  adj  ustment  faces .  250 
For  transYcrse  apparatus,  including  ordinate  bar  and  gange  with  bearing- 
blocks  for  flat  specimens  and  for  rounds  of  2  and  3  and  4  inches  diameter. . .  500 
For  yalve  system,  piping,  &c.,  for  connecting  machine  and  scale,  including 

safety-yaive 500 

Setting  np  and  incidentals 250 

7,000 

It  would  seem  that,  if  it  is  fully  understood  how  much  this  compara- 
tively small  amount  will  augment  the  usefulness  of  the  large  machine 
and  increase  the  facilities  of  the  Department  for  testing  work,  it  will 
not  be  refused.  I  earnestly  recommend  that  its  necessity  be  explained 
and  the  appropriation  urged. 

The  miscellaneous  tests  for  industrial  purposes  were  during  the  year 
limited  in  number  for  the  reasons  explained  above.  An  attempt  was 
made  to  progress  with  a  series  of  tests  on  steel-riveted  joints ;  the  speci- 
mens were  procured  and  as  many  as  possible  tested,  but  most  of  them 
still  remain;  their  report  is  consequently  incomplete  and  unsatisfactory. 
It  will  be  completed  this  year. 

A  further  series  of  brick  piers  were  built  to  complete  experiments 
heretofore  carried  on,  but  time  has  not  yet  permitted  a  commencement 
to  be  made  on  them. 

Some  interesting  tests  on  the  effects  of  temperature  on  wrought  iron 
were  cpmmenced,  and  will,  if  possible,  be  prosecuted  extensively  this 
year.    Also,  tests  as  to  the  effects  of  repeated  vibrations  and  deflections 
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and  long-continned  strains  upon  wronght-ironrods,  as  exhibited  in  rail- 
road-car axles  and  locomotive  driving-rods.  These  will  also  be  con- 
tinued during  the  year. 

Mr.  J.  E.  Howard,  G.  E.,  has,  as  heretofore,  operated  the  testing-ma- 
chine, made  the  tests  and  the  reports.  His  zeal,  skill,  and  industry  in 
the  performance  of  his  work  has  been  conspicuous. 

The  following  is  a  statement  of  funds  received  and  expended : 

Amount  appropriated  for  testin^-machiue  and  testing  work flO,  000  00 

Received  during  the  year  for  privato  tests 910  25' 

10,910  25 

Amount  expended  for  services  and  labof *m |6, 879  52 

Amount  expended  for  steam-power,  tools,  implements,  repairs 

and  improvements 2,196  83 

Amount  expended  for  materiid  for  testing 1,833  90 

10,910  25 

I  also  append  a  list  of  private  parties  for  whom  tests  were  made, 
giving  the  number  of  each. 

Very  respectfully,  your  obedient  servant, 

F.  H.  PABEEB, 
MajoTy  Ordnance  Department^  JJ.  8.  A.,  Commanding. 
The  Chief  of  Ordnance,  U.  S.  A., 

Waahingtonj  D.  C 
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1.— 8-IHCH  COWXSTEO  BIFIES. 

Spboiuens  fboh  Steix  Ttmsa. 

DETAILS  OF  TESTS. 

Tdbb  No.  1.— ff'  Converted  Sifie. 

No.  731. 


^^ ,  ".564. 

I^Onal  area,  .25  square  inch. 
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No.  732. 

Marks,  b^^To 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


A^rplied  loads. 


TotoL 


Pwrndt. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7.500 

8,750 

9.000 

9,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

10.000 

10.500 

17.000 

17.500 

18,000 

18,500 

19,000 

10,500 

19,770 

17,200 


Peraqnare 
inch. 


Poundi' 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
86,000 
37,000 
88.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51, 000 
62,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74, 000 
76,000 
78.000 
79,080 


Eloneation 
perlnoh. 


Inch. 
0. 

.OOOl'^ 
.000300 
.00a467 
.000^33 
.000707 
.000933 
.001100 
.  001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001433 
.007267 
.007933 
.009067 
.009767 
.011067 
.011833 
.  013100 
.  018783 
.015000 
.815833 
.017333 
.019883 
.020667 
.  021G67 
.022833 
.024388 
.026038 
.029667 
.034000 
.038033 
.04.3500 
.050000 
.099388 
.068383 
.  081667 
.1067 
.1567 


SaooeaaiTe 

elongation 

perlnch. 


Inch. 

a 

.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.  000167 
.000038 
.000084 
.000003 
.000033 
.000034 
.000033 
.000033 
.000100 
.005834 
.000666 
.001134 
.000700 
.  001300 
.000766 
.  001267 
.000633 
.001267 
.000838 
.001500 
.002000 
.001334 
.001000 
.001166 
.001500 
.  0U170O 
.003634 
.004333 
.004038 
.005467 
.006500 
.000338 
.009000 
.018834 
.025038 
.0500 


Pennanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000033 


006300 


.011167 


Saooeaafre 

permanent 

aet 


Inch. 


0. 


.000038 


.006267 


.004867 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tenaile  atrength. 
Load  at  timew  rapture. 


N 

J 


Qeneral  summary » 


Tenaile  strength  per  square  inch  of  original  section ponnda..    79,080 

Eiaatic  limit  per  aauare  inch  of  originM  aeotion do 43,000 

Elongation  per  incn  after  mptare inch..    0.2500 

Elongation  per  inch  ander  atrain  at  elaatio  limit do 001433 

Reduction  in  diameter  at  point  of  mptare do 154 

Redaction  in  area  after  ruptnre,  per  oentnm  of  original  section 47.2 

Position  of  mptore ''.90  from  neck 

Character  of  broken  anrfltce silky 

Elongation  of  inch  aectiona ".40*.  ".21,  ".14 
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Mark8,B®TTM 


No.  733. 


Diameter,  ''.563. 

Sectional  area,  .25  sqaare  inch. 


Applied  loada. 

Elonsatioii 
per  moh. 

SaeoeMlve 
eloDfffttion 
per  inch. 

Pemument 
•ei. 

SacceMive 

permanent 

set. 

1 
Remarks. 

Total 

Persanare 
inch. 

Pound*. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9.000 

9.2.W 

0,500 

9,750 

10,000 

10,  250 

10,500 

10,750 

11;  000 

11,250 

11.500 

11.750 

12,000 

12,  250 

12,500 

12,750 

13.000 

13, 250 

13,500 

13,750 

14,000 

14.25P 

14,500 

14,75C 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,085 

16,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
73,000 
74.000 
76,000 
76,840 

IndL 
0. 

.000100 
.000288 
.000367 
.000588 
.000667 
.000883 
.001000 
.  001038 
.001067 
.001100 
.001138 
.001200 
.002467 
.004933 
.007067 
.008033 
.00^500 
.010600 
.011400 
.012500 
.013600 
.015167 
.016000 
.  017267 
.018500 
. 019767 
.021400 
.023267 
.  024833 
.026667 
.  028333 
.030400 
.034667 
.  040000 
.045367 
.052333 
. 061838 
.073.S33 
.0967 
.1267 
.1567 

Inch. 
0. 

.000100 
.000133 
.000134 
.000166 
.000134 
.000166 
.000167 
.000033 
.000034 
.000038 
.000033 
.000067 
.001267 
.002466 
.  002134 
.001866 
.000567 
.001100 
.000800 
.001100 
.  OOllOO 
.001567 
.000833 
. 001267 
.001233 
.  001267 
.001633 
.001807 
.001566 
.  001834 
.001666 
.002067 
. 004267 
.005333 
. 005367 
.006966 

. rooooo 

.  012000 
.023367 
.0300 
.0300 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 
Load  at  time  of  rapture. 

•••••••• ■•*' 

.000038 

.000038 

.007833 

.007800 

.  013233 

.006400 

General  summary. 

Tensile  strength  per  sqaare  inch  of  orijrinal  section poands  76  840 

Elastio  limit  per  saaare  inch  of  original  section :..do      '        40*  000 

Elongation  per  inch  after  raptare !..JJ.*inoh"       0  2333 

Elongation  per  inch  ander  strain  at  elastic  limit *.*'ll!I!*.*'.do..!!      .001200 

Bed  u  c  tion  in  diameter  at  poin  tofraptare !*l".I!!!do*l*      '     .133 

BfMlaction  in  area  after  raptare,  per  centam  of  originid  section  . .  ..'.'..'.'.'.*.*."..*.'  **.'.* 419 

Positiimof  raptare....... "'.50  fhJm  middle  of  stem 

rharaoter  of  broken  sarface gHky 

Klongfttion  of  inch  sections "I1'."*1*."1III''!29*"''!28*  ".13 
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TESTS   OF   lEON  AND   STEEL. 


No.  807. 
Marks,  ^«  T^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loftdA. 


Total. 


Pounds. 

250 

1,250 

2,600 

8,750 

6,000 

0,250 

7,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10, 000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14.250 

14,500 

14, 750 

15,000 

15,500 

16,000 

16.600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

20,700 

17,400 


Per  square 
incn. 


Pounds. 

1,000 
6,000 
10,000 
15, 000 
20,000 
25,000 
80. 000 
85,000 
86.000 
87,000 
88.000 
89.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45  000 
46,000 
47,000 
48.000 
49  000 
60,000 
61, 000 
62,000 
63.000 
54.000 
55.000 
56,000 
57,000 
58,000 
60,000 
60.000 
62,000 
64. 000 
66,000 
68,000 
70, 000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
82,  800 


Elon^tion 
per  inch. 


Sncceuive 

elonfration 

per  inch. 


0. 


Inch. 


.000100 

.000300 

.000433 

.O0OG33 

.000767 

.000983 

.  001100 

.  001100 

.001133 

.  001167 

.001200 

.  001233 

.  001267 

.  001300 

.  001333 

.001867 

. 001400 

.001500 

.003767 

.006067 

.007333 

.008267 

. 008933 

.009567 

.010567 

.012000 

.01H087 

.  014600 

.015933 

.017067 

.018267 

.019567 

.022267 

.025567 

.029567 

.034383 

.  038333 

.043000 

. 048000 

. 055833 

.068333 

.OSCO 

.1067 

.1033 


Inch. 

0. 

.000100 
.000200 
.000133 
.000200 
.  000134 
.000166 
.000167 

0. 

.000033 
.000034 
.000033 
. 000033 
.  000034 
.  000033 
.000033 
.  000034 
.  000033 
.  000100 
.  002267 
.002300 
.001266 
.000934 
.  000666 
.000634 
.  00 1000 
.  001433 
.001087 
. 001533 
.  001333 
.  001 134 
.  001200 
.  001300 
.  002700 
.  003300 
.004000 
.004766 
.004000 
.  004067 
.  005000 
. 007833 
.  012500 
.011667 
.0267 
.0566 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Saccesaive 

permanent 

set. 


Bemarks. 


Inch. 


Initial  load. 


.000033 


.000038 


0.000033 


.006400 


0. 


0. 


Elastic  limit 


.006367 


Tensile  strength. 
Load  at  time  of  raptore. 


General  summary. 

Tennile  strength  per  square  inch  of  original  section pounds..       82,800 

Elastic  Hmit  per  sqanre  inch  of  originiu  section do —       46.000 

Elongation  per  inch  after  rupture inch..        0.2733 

Elongation  per  inch  under  strain  at  elastic  limit do 001500 

Beductionin  diameter  at  point  of  rupture do —  .174 

Beduction  in  area  after  rupture,  per  centum  of  original  section do  ...  52 .2 

Position  of  rupture ".  5  from  middle  of  stem. 

Character  of  broken  surface silky 

Elongation  of  inch  sectioos ".23,  ".42*,  ".17 


TEara  op  ibon  and  steel. 
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Marks,  J"^' 
'Dimeter,  "M3. 


No.  735. 


ijtpfiadlotdft. 


\ 


TetaL 


Per  sqiurel 
I    iocL 


pwinoh. 


j  fwniiJ  Ptttndt.  I     Ineh. 


I 

^900 
10,000 
15,000 
20,000 

30,000 

35,000 

,     36,000 

37,000 

89.000 

39,000 

40.000 

41000 

42,000 

43,000 

44,000 

45,000 

4^000 

47,000 

4«.000 

49,000 

50,000 

51.000 

53,000 

53,000 

»,000 

55,000 

56,000 

57,000 

58,000 

5S,000 

60,000 


A 

a  000133 
.000233 
.000307 
.000^00 
.000767 
.0009>33 
.001033 
.001133 

.ooiierr 

.001200 
.00126T 
.001300 
.001333 
.00140 1> 
.005733 
.0O6.3OO 
.0OT!267 

.009333 
.OIOIOT 

.oiiser 

.012T33 
.0]33Cr7 
.014G0O 
.  01566r7 
.01706^7 
. 017933 
.  0194IOO 


022333 
0237«T 


64,000 
66.000 
68.000 
70,000 

n,m 

74.000 
76,000 
7&,0(IO 
7&,M0 


7{ 
7« 


.020500 

.  03316r7 

.03760T 

.042i^^3 

.049500 

.OSTOCT 

,oe75oo 

.0933 
.1300 

.i7er7 


j  eloncration 
[    XMMr  inch. 

Permment 
set. 

SaocesslTe 
pennaneiit 

Semirk*. 

TfMsA. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

InitUlloftds. 
ElMtio  limit 

« 

Tensile  strength. 
Load  at  time  of  mptore. 

O.OO0133 

.  OOOIOO 

.  000134 

.  000233 

.  <H>0167 

.000166 

.  OOOIOO 

.  O0C400 

.  000034 

.  000033 

.  OOOOG7 

.  O0O033 
.  O0O033 

.000038 

.000033 

.  000007 

.  004373 

.  000767 

.000767 
.  OOllOO 

.005733 

.005700 

.  000066 

.  000834 

.  OOt200 

.0O1366 
.  0006^4 

.010000 

.005167 

.  001233 

.  001067 

.  001400 

.  000866 

.  001667 

.  001367 

.  O01366 

.  001434 

.  001900 

.  OQ3833 

.  OO3607 

.  OO450(^ 

. 

.  O05166 

1          .  €06667 

1          -  008167 

\          .009833 

I          .0258 

1         .0367 

1         .0467 

"1 

General  ntmmary' 

Io»a»»ti<aiEaii)m»<w«r«  Inob  of  oriKinrt  cotton pounds..  78,840 

«£toKSrS?«inchof  origli«S«oaon do  42.000 

lt^t1ir£:i*^S^^'»SSiia»f«wiiii«o^^^^  ii«| 

PoBlimofniptaie.....^ l"fromneck 

fef^^^^p^^isStS? :::::::::::::: :: ^  48* « 24*'  i4 

Bi»galkiiaf  inch tecHOiMi -------"• • • **  •  •**»  •** 
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TESTS   OF   IRON  AND  STEEL. 


2^0.  669. 

Marks,  b^t/o 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 


Applied  loads. 

• 

ElonmtioD 
per  inch. 

1  SocoeflBive 

'  elongation 

per  inch. 

Permaaeiit 

set. 

SnccessiTe 

permanent 

set. 

Bemarks. 

Total 

Per  ftqnAre 
inch. 

Poundi. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
20,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14. 250 
14,500 
14,750 
15,000 
15. 500 
16, 000 
16. 500 
17,000 
17, 500 
18,000 
16,500 
19.000 
19,500    , 
20,000 
20,  .500 
21, 000 
21,500 
22, 000 
22, 370 
19,500 

Foundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48.000 
49, 000 
50,000 
51,000 
52.000 
58,000 
54,000 
55,000 
56. 000 

.   67,000 
58,000 
50.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
72. 0'  0 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80.000 
88,000 
89,480 

Inch. 
0. 

.000100 
.000288 
.000367 
.000533 
.000700 
.000867 
.001033 
.001200 
.  001238 
.001233 
.  001267 
.001300 
.001338 
.001367 
.001400 
.  001433 
.001467 
.003067 
.003900 
.005300 
.006500 
.006900 
.007500 
.008383 
.008933 
.010200 
.011333 
.012367 
.  014700 
.  016900 
.019333 
.  021967 
.024033 
•027967 
. 031833 
.035033 
. 039100 
.043833 
.  051867 
.058333 
.068500 
.0867 
.1267 

Inch. 
0. 

.000100 
.000188 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
0. 

.000084 
.000038 
.000033 
.000034 
.000038 
.000038 
.000034 
.001600 
.000833 
.  001400 
.  001200 
.000400 
. 000600 
.000838 
.000600 
.  001267 
.001133 
.  001034 
.002383 
.  002200 
.  002433 
.  002034 
.002966 
. 003084 
.  003366 
.006700 
.004067 
.004733 
. 007531 
.006966 
.  010167 
.0182 
.0400 

Inch. 
0. 
0. 
0. 

a 

0. 
0. 

Inch. 
0. 

Initisl  lotd. 
Elastio  limit, 

Tensile  strenicth. 
Load  at  time  of  rapture. 

• 

0. 

1...... ■•••.. 

0. 
0. 

0. 

^ 



. 001367 

.001867 

.005633 

.004266 

.010238 

.004600 

::::::::::::  :":"::::::i 

1 

• 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section • poonds..    89,48(^ 

Elastio  limit  per  square  inch  of  original  section do —    49,000 

Elongation  per  inch  after  rnptnre inoh..    0.2133 

Elongation  per  inch  nnder  strain  at  elsstic  limit do 001467 

Redaction  in  diameter  at  point  of  rapture do 154 

Redaction  in  area  afterrnptore,  per  centnm  of  original  section 47.2 

Position  of  mptare l"fh>mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections - ".  85*, ".  16, ".  la 


TESTS  OF   IRON  AND  STEEL. 
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Tube  No.  2 — 8"  Converted  Rifle. 


rks,  B  xi  I 


No.  646. 


I>iameter,  ",564. 

Sectional  area,  .25  agaare  inch. 


l|#etfifl«fai 


/ 


( 


SlangAtlan 


Tfl&L 


I    ineL     I 


SacceeaiTe 

eloD^TAtioii, 

per  inch. 


la 

.    %m 

5,68 

<sa 

'      A7» 
t«V 

m 

Hm 

HON 

use 

II.  w 

11,  r» 

131230 

11:58 

HMO 
liSD 
1(,S» 

liraO 

15,  on 

1S,S60 
li,l»0 
II,  KO 

\im 

17,500 
U,000 
Id,  36) 


/ 


loisn 
»,ooo 

»,240 
17,T« 


PmuU. 

im 

5,000 
10,000 
15,000 
2D,000 
25,000 
30,000 
35,000 
S6,000 
?7,000 
38.000 
38.000 
40,000 
41. 000 
42,000 
43,000 
44,000 
43,000 
4111000 
47,000 
48,000 
4S1000 
50,000 
51,000 
32,000 
63,000 
54.000 
56,000 
56,000 
57,000 
58,000 
59.000 
00.000 
62.000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
M,MO 


0. 

.oooier 

000533 
000700 
.000800 
.OOIOOO 
.001133 
.001200 
.001233 
.0012BT 
.  001367 
.001667 
.001967 
.  002^433 
.004067 
.OOo2<JO 
.006067 
.007267 
.0OSO67 
.009333 
.010167 
.011233 
.012067 
.  012833 
.013S67 
.01S333 
.016600 
.017600 
.018933 
.020233 
.021400 
.023167 
.026167 


.04  3733 

.049933 

.057500 

.068067 

.081333 

.1000 

.1500 


.  OOOIG7 

.  000200 

.  000160 

.  000107 

.  OOOIOO 

.  000200 

.  000133 

.  000067 

.  OOQQ33 

.  €K)0034 

.  OOOIOO 

.  000300 

.  000300 

.  000406 

.  00O634 

.  0O1133 

.  OOOIJ67 

.  OO120J 

.  000800 

.  001269 

.  000«a4 

.  001066 

.  000834 

_OCM]766 

.001034 

.  001466 

.  001207 

.  OOIOOO 

.  001333 

.  001800 

.  001167 

.  001767 

.  003000 

.  002000 

.  004533 

.  O04733 

.005400 

.006200 

.  007567 

.010567 

.013366 

.018667 

.0500 


PenDAnent 


Sacceosive 

permaDOot 

set. 


Inch. 
0. 
0. 

a 

0. 

a 

0. 

.oooon 


000400 


Inch, 


0. 


.006032 


RemarkB. 


iBitkaiMKd. 


000067 


004538 


000433 


004183 


004800 


ElMttoUmit. 


Tensile  strength. 
Load  at  time  of  raptare. 


General  summary. 


§jB^e parity --  ------  --* *I'IIII*!!"!"I"I]*J'"r*IJi'I * 

JhrtklindtperMuaTe  incU  of  orl«lx»al  section do    .. 

ll!^f^:S^f^.^^^--^^ ".60ftomneck.obliqneftact™ 

lUp^Rmti i^f  iiifth  MTtfams «.-•*--.— ——^- — -^ ".18,  ".14,  ".38* 


7.8569 

13.33 

80.060 

38.000 

0.  2167 

001267 

.154 

47.2 
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TESTS   OF   IHON   AND   STEEL 


No.  071. 

Marks,  m^tI*! 

Diameter,  '^56^, 

Sectional  area,  .25  square  inch. 


Applied  load. 


I 


Total. 


Per  aquare 
incn. 


Elongation 
per  inch. 


Sncceesire ' 

elonj^atlon 

per  inch. 


!  Permanent 
aec. 


t 

I 

I 

Sacceaaive  | 

permanent  i 

aet. 


Ben&rka. 


r 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,5C0 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11, 250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
19,400 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52,000 
5»,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 


Inch, 
0. 
.  OOOIQO 
.  000267 
.000433 
.000600 
.000767 
.000933 
.001033 
. 001238 
.001267 
.  001300 
.001338 
.001367 
.  001400 
.001433 
.  001467 
.001500 
.001567 
.001600 
.001633 
.  001667 
.002533 
.003100 
.004133 
.005833 
.006783 
.008000 
.009033 
.010338 
.  012100 
.014083 
.016667 
.010667 
.022483 
.025500 
.028367 
.032333 
.036888 
.040667 
.  046167 
.053838 
.068167 
.  076167 
.1067 


Inch. 
0. 

.000100 
. 000167 
. OOOlf 6 
.  000167 
.000167 
.000160 
.000100 
.000200 
.000034 
.OOOO&l 
.000038 
.000084 
.000033 
.000033 
.000034 
.000033 
.000067 
.000038 
.000038 
.000084 
.000866 
.000567 
.001033 
.  001700 
.000900 
.  001267 
.  001038 
.001300 
. 001767 
.001983 
.002584 
.003000 
.002766 
.003067 
.0028C7 
.003966 
.004000 
.001834 
.005500 
.007166 
.009834 
.013000 
.0305S3 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch* 


Initial  load. 


0. 


0. 


.002467 


.008167 


.002467 


.005700 


Elastic  limit 


Tenaile  atrength. 
Load  at  time  of  niptare. 


General  summary. 

Specific  gravity 7.8546 

Hardneaa - 16.23 

Tensile  Ktrenirth  per  aqnare  inch  of  original  aection ponnda..    90,000 

ISlaatic  limit  per  aqaare  inch  of  original  aeotion do....    52,000 

Elongation  per  inch  after  mptare inch..    0.1838 

Elongation  per  inch  nnder  atrain  at  elaatic  limit do....  .001667 

Bednotion  in  diameter  at  point  of  mptare do 154 

Redaction  in  area  after  raptarS,  per  centum  of  original  aection 47.2 

Position  of  rapture  ".6  from  neck 

Character  of  broken  aarface  ailky 

Elongation  of  inch  sections ".85*.  ".10,  'MO 
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No.  648. 

BTtJC 

IHameter,  ''M6i. 

Seedonal  area,  ^square  inch. 


/ 


ToCaL 


Ferfooai? 


fnek 


I 


periach,  j 

I 


Snccessive 
eloDtctttion 
h. 


/ 


i   xrsa 

;    7.73* 

'  r,m 

i^50D 

saw 

lO.DOO 
10.500 

w.:a 

1U« 
11.30 
II 590 
11. 750 
12.  C« 
11230 
11 506 
liTSO  ' 
13  000 

nvii 

13,5(..} 
11750 

urji 

MM 
K730 

15.5ff0 
lii<j« 

IT  on 

IT.M 
bOOO 

19.  m 
urn 


Pfmndi. 

1000 
iOO)  / 
I0,0d0 


15.000 

io,ooo 
ii,OL>o 

30,000 

atooo 

31 OW 
33.aJ0 

3ft  fM 

37.  Wi 
38.000 

39.  m 
io,m 

41,000 
41000 

41  m 
am 

46,0v0 
47.000 
4i',000 
49,000 
50.000 
5!,  000 
510UU 

:3.oou 

55.0(« 
%000 
57.000 
58.0it) 
M.0OO 
OO.C«0 
62.000 
W.000 

«,oto 
fr.ooo 

70,000 
72,  WO 
74.000 
76,000 


'i    Inck. 
0. 

.000207 
.000433 
.000(03 
I     .0O0S33 
.000997 
i    .001133 

.001167 

•  001200 

.001233 

.001267 

.00J3OO 

.001333 

.001400 

.001433 

.001467 
.001667 
.004100 
.005267       , 
.006100       ' 
.007000       I 
.0«j8167        1 
.009267        I 
.009933        I 
.OlltOO        1 
.012267        I 
.013733        I 
.014633 
. 015933 
.017467 
.018500 
.02O333 
.02l06r7 
.023333 
. 02466T 
.  026000 
.027833 

.03G66T 
.04\S33 
.  04*v233 
.  0015167 

.oesooo 
.o3iee7 


/ 


1 


\ 


.  OOOIOO 
.  000200 
.  000200 
.  00013^ 

.  oooiee 

.  00003-& 
.  000033 
.  O04iO33 
.  000034 
.  000033 
.  €>00033 
.  OOOC»«7 
.  0OO033 
.  OUO034 
.  000200 
.  00124^33 
.  001167 
.  0<K>R33 
.  OOOOOO 
.  001167 
.  OOllOO 
.  000066 
.  001i?67 
.  0C»04t57 
.  001466 

.  oooooo 

.  00i'*00 

.  001G34 

.  001033 

.  001H33 

.  001634 

.  U01366 

.  001334 

.  0O1333 

.  001833 

.  004200 

.  004634 

.  OO9I66 

.  OO6400 

.  007934 

.  000833 

.  016167 

.  O15033 

.0533 


PennuMnt 

set 


I 


Inch. 


Successive 

permanent 

act 


luck. 


Bemarkt. 


a 

0. 
0. 
0. 
0. 
a 

.000033 

0. 

.000033 

.0000«7  ! 

.000034 

1 

I  Initial  load. 


.000367 


000300 


Elaatic  limit. 


.006433 


006066 


.  011767 


.005334 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  »ummarif, 

.-™.  4 Tx«*Vfc  of  oTlfirfnal  section  poands. 

l«Bstertt«gthpeTeqt»TO^^^^VS^,^tion ^ !V.do... 

^^'"^■^^I'^^'^IJ^SS^it  elaatic  limit ^ do... 

&V>ti«n.P^.^<^,'^r^\rrSf  TOpttire do... 

B«  irtkm  to  diameter  at  pjnntoxp^^^^^^j^^  

Be  MjtioD  to  area  after  raptnre,  w*"^ ^ „  g^ 

Po  QOBofniptnTe.- — -----------  * *.1I" ***"1I* '.  ' '.".'.'. 

Ck  teter  of  woken  surface •  „  .. 

D  igttionoflncbsectuma -- 

S.EX.36 2 


76.  680 

39,  000 

0.  2333 

.  001467 

.164 

49.7 

from  neck 

silky 

".18.  ".41 
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TESTS   OP   IKON  AKD   STEEL. 


Ko.  673. 

Marks,  ^^^V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10, 000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14, 000 
14.250 
14,500 
14,750 
15,000 
15,500 
16.000 
16,500 
17. 000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20, 500 
20.800 
17, 800 


Per  square 
incu. 


Founds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47, 000 
48, 000 
49,000 
50,000 
51.000 
62. 000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59.000 
60, 000 
62, 000 
64, 000 
06.000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78, 000 
80,000 
82,000 
83,200 


Elongation 
per  inch. 


JneA. 
0. 

.000233 
.000387 
.000567 
.000700 
.000867 
.001033 
.001200 
.001367 
. 001367 
.001400 
.001433 
. 001500 
.001567 
.001600 
.001633 
.  007500 
.008233 
.  009700 
.010200 
.  0110S8 
.012067 
. 013167 
.  014133 
.016033 
.  016738 
.  018100 
.019000 
.  010667 
.023000 
. 026767 
.  030000 
.  084000 
.036667 
.043500 
. 050167 
. 057000 
.068000 
.  081000 
.1100 
.1733 


SnccoMive 

elonjcation 

per  inch. 


Inch. 

0. 

.000233 
.000134 
.000200 
.000133 
.000167 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
. 000*67 
.000067 
.000033 
.000033 
.005867 
.  000733 
.  001467 
.000500 
.000833 
.  001034 
.  OOllOO 
.000966 
.  OOIOOO 
.  000700 
.  001367 
.000900 
.001667 
.002333 
.  003767 
.008263 
.004000 
.004667 
.004833 
.006607 
.006^33 
. 011000 
.  013000 
.0290 
.0633 


Permanent 
set. 


Inch. 


0. 


.000067 
.000067 
.000067 
.000067 
.0001^ 
.  000100 
.000100 
.000100 


.000188 


.007888 


012067 


018333 


Sacceaaire 

permanent 

set. 


Inch. 
0. 

.000067 
0. 
0. 
0. 

.000033 
0. 
0. 
0. 


Bemarka. 


Initial  load. 


.000033 


Elastic  limit. 


.007700 


004234 


006266 


Tennile  strength. 
Load  at  time  of  mpture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,200 

Elastic  limit  per  square  inch  of  original  section I do  ...    47, 000 

Elongation  per  inch  after  impture inch..    0.2533 

Elongation  per  inch  under  strain  at  elastic  limit do 001638 

Keduction  in  diameter  at  point  of  rupture do 164 

Reduction  in  ai*ea  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rapture ".8  from  neck 

Character  of  broken  surface silky 

JElongation  of  inch  sections ".43*,  ".20,  ".13 


S'     COTI 


J?«:^a   ^^^o,  4^. 


SExseoi 
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Tubs  So.  3. 


// 


Converted  Rifle, 


:5^o.  802. 

BTil 

area^  '25  square  inch. 


/ 


I 


tacL 


25-3 

J.  250 

C259 

^T50 
iC-X)  . 

a- 09 

II  i  J) 
13,0i» 

u:-j» 

14, 3J 
li5»  ' 
KTJO  I 

15  501)  1 

1«.5« 

i:.»»o 

17.  x« 

le.'« 

lS.Oi<0 


I 


I 


» 


.  Andk 

'      I.W 
f      Jl(W 

'    am 

I     JilOlV 

I    Slow 

Ti,m 

n,m 

«,00i) 

42,000 

UOOO 

HOOO 

4S^000 

46,000  I 

47.000  i 

48,000  ' 

491000 

30,000 

5L00O 

53.000 

53.000  I 

54.000 

55.000  , 

53,000  , 

57.000  ' 

5\0W  ' 

50,0-M 

60.000 

6,000 

U,000  , 

•6,000 

fiP^Oi'O 

70,  OM 

72,000 

74.0QO 

78,000 

7?,  000 

:ft,3eo 


ItidL 

a 

.000/33 
.Oaft2«7 

.000500 

.000633 

.0Kr7C7 

.W0933 

.001067 
.OOIIOO 
.001133 
.001167 
.001200 
.001267 
.001300 
.O0t333 
.001367 
.002G0O 
.OOl^iOO 
,007033 
007700 
OuedfiTZ       1 
OlOOOO       I 
OllOOT       • 
0117f  O       1 
012.<53       I 
OIWGT 
015700 
OIGSCT 
,018333 
.020000 
.  021*00 
.022S33 
.024-"^33 
.0-Jfv26T 
.032100 
.037*^00 
.04-2000 
.048000 

.053033 

.06AS33 

.  079X6T 

.1000 
.1600 


.  Oo  1134 
.  CHHi-:»33 

-  00-)133 
.  tH.*^l34 
.  00»J1G6 
. OOOX34 

-  000--«  33 
.  0OOO33 
.  0O0O34 
.  0«>0033 
.  0000€7 
.  OO-MD'Ja 
.  OO4>033 

.  oooo:vt 

.  0*»  1^233 

.  O^-»:2:J00 
.  0*-':r233 
.  00006T 
.  OOllGT 
.  CNJ1133 
.  0*31<>T7 

.  CM-fOCv:i3 

.  001i:i3 
.C0123A 

_  OtJl*>33 
.  O011.«T 
.  0014e« 

.  €VJlt*67 

.  001400 

.  O01433 

.  O«"»lT00 

.  0«J1T34 

.  C0^33 

.  004000 

.  oor»*>oo 

.  OO6O00 

.  OO7033 

.  009*^00 

.  014334 

I  .  020e33 

'  .0600 


Pennanent 


SncoeMir« 

permaDent 

set. 


Ifuh. 


Benuirks, 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


I 


.000033    , 

.000033 

.003333 

.003300 

"  1 **" 

'"'.0C9367"| 
1 

.0OCO34 

Elastic  UmiC 


Tensile  strenjrth. 
Load  at  time  of  mptnre. 


General  iumvMiry. 

^ryj"^ K»aviiy ».■»»■»»""  •  — »••  ^^^., ................... ............................. ......     ii.*i 

S**"** ••-•••*•""'*** "^vT  *%V  oricinal  section........... •. .....pounda..    79. 36i> 

J««^itrragthpeTtqtiM«mc»2*^^l  section do...    43.. -X> 

g  Ocliniitp<r*aaaw>mclkoirOTxi&      ^^^^  _    ^  .>._,^ 

£  piK»perincliaft«i«Yl?wr«itel»»tic  limit do 0U1367 

B  »«atioa  per  inch  nnder*tirai»»^^^ ^^ j3^ 

jBttwn in diMncteTtApojnj5»V^»;3^iijjnni  of  OTlginal  section 41.9 

«  oetion  ia  area  after  T«P™^2  ^ ".6  from  middle  of  stem,  obliiuo 

-,  tact*r gf broken aarCaoe «  25,  ".28*,    14 

■  igitionofincbaectKm* 


34 


TESTS   OF   IRON   AND   STEEL. 


Marks,  b^tk) 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


No.  749. 


Applied.loacla. 


Pounda, 

250 

1,230 

2,500 

3,750 

5,000 

0,250 

7,500 

8,730 

0,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,2S0 

11,500 

11,750 

12.000 

12,250 

12,500 

12.750 

13,000 

13,250 

]3,600 

13,750 

14.000 

14,250 

14.500 

14,750 

15.000 

15,500 

18,000 

16,500 

17,000 

17,500 

Id,  000 

18,600 

,19,000 

'a9,600 

19,780 

17,300 


Poundt. 
1.000 
5.000 
10,000 
15,000 
20, 000 
23,000 
80,000 
3^000 
36,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
80,000 
51,000 
53,000 
53,000 
54.000 
86,0C0 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,120 


ilr?2n\?     elongation 


Inch. 
0. 

.000167 
.000333 
.000533 
.00Q7U0 
.000900 
.001033 
.001200 
.001233 
.001267 
.001800 
.001383 
.001367 
.001400 
.001433 
.001467 
.001633 
.005467 
.000400 
.007067 
.008267 
.009267 
.010800 
.011867 
.012833 
.018500 
.014933 
.010067 
.017467 
.018667 
.020400 
.021533 
.023333 
.026767 
.080400 
.034333 
.040167 
.046833 
.058000 
.062167 
.075667 
.1033 
.1638 


Inch, 
0. 

.000167 
.000166 
.000200 
.000167 
.000200 
.000133 
.009167 
.000083 
.000084 
.000033 
.000083 
.006034 
.000033 
.000083 
.900034 
.000066 
.008984 
.000^ 
.000667 
.001200 
.001000 
.001538 
.000567 
.000966 
.001167 
.001488 
.001184 
.OOUCO 
.001200 
.001783 
.001133 
.001800 
.003434 
.003633 
.003083 
.005634 
.006166 
.006667 
.009167 
.013500 
:«S7683 
.0600 


«et. 


Bemarka. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Ineh. 


Initial  load. 


0. 

...... ......I 

\" 

i: 

.003700 

.008700 

.008800 

.005100 

1 

••-V 

Elaatic  limit. 


• » 


Tensile  strength. 
Load  at  time  of  mptnie. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,120 

Slastio  limit  per  sonare  inch  of  original  section do 44,0€0 

Elongation  per  inch  after  rapture inch..    0.24€7 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Reduction  in  diameter  at  point  of  rupture do 154 

Beduction  in  area  after  rupture,  per  centum  of  original  section ^ 47.2 

PoeiUon  of  rupturo TM  from  neck,  ohlique 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".23,  ".37* 
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ISo.  804. 

BTaJr 

SectJODsl  area,  .25  square  incb. 


) 


^pf^tdJetdM. 


I 

I 


L 


\ 

I  Sacce««iTe 
'  elonKAtion 
ixicli. 


\    «.5« 

I    a  TV 

/ 


/ 


S6 
13* 

A  750 
£.«« 

7.S00 

fl,750  I 

aooc ' 
».:»  ' 

IC'.2Sd 

\«.$oo 

29^:50 
11000 
IL2» 

11730 

12,  W9 

13.  SM 

11750 
13,OC<0 
U^  I 
13.540  , 

aiso  ! 

U««  , 

11230  ' 

U,500  I 

U,?ie 

15,000  I 

15.500 

IS.  010 

l^SOO 

I7,Q0g 

17, 3W 

18.000 

liSOO 

1^.910 

15,900 


1,000 
S,000 
19,000 
I     1S,000  i 

I    »,«»  / 

/     25.  tW 
'     3H.00Q 
35,000 
«,00Q 
27.000 

3^.000 

39.000 

40,000 

41,0(i0 

42,000 

43,000 

44,000 

45,000 

401000 

47.000 

48,000 

49,000 

50.000 

51,000 

53,000 

53,000 

5t,000 

55,000 

5&000 

57,000 

58,000 

59,000 

tt,000 

12,000 

04,000 

66,000 


/     TneA. 

I  a 

/   .oeoia:? 

/     .000267 
f     .000433 

.oooeoo 
.ooosoo 
.ooooerr 

.001100 
.001100 

.oaiiirr 

.001233 

.ooieer 

.001300 

.000833 

.007400 

.0083^7 

.OOIMOO 

.O10233 

.01176T 

.012400 

.013000 

.  01476T 

.016333 

.0172OT 

.  01P3OT 

.  02<*233 


023OOO 
025333 


70.000 
71,000 
74.000 
75,  MO 


.  028TOO 

.030633 

.033000 

.0T7S67 

.043107 

.04^333 

.05e333 

.oe«i<57 

.0T9O67 
.1033 

.leoo 


.  000133 
.  000134 
. 000166 
.  000167 
. 000200 
-  000167 
.  000133 
L 

.  OC0067 

.  OOOOC6 

.  0O0O34 

.  00O033 

.  005333 

.000767 

.  000067 

.001033 

.  0O0833 

.001534 

.  000633 

.  001200 

.  001107 

.  O01566 

.  000934 

.  001300 

.  001606 

.  O01834 

.  001333 

.  001733 

.  001834 

.  0O2033 

.  001033 

.002367 

.004367 

.005^00 

.000166 

.007000 

.0O0834 

.013500 

.023633 

.0567 


PennaiMBt ; 
sec 


Sacceftsive 
p«rnianent 


.i- 


Ineh. 


0. 
0. 
0. 
0. 


.000033 
.  00l«033 
.G00033 
.000033 


.000100 


.006567 


Inch. 


0. 


Initial  load. 


.000033 


0. 
0. 
0. 


0O0M7 


Elaitlc  limit. 


.008467 


.014306 


.005783 


Tensile  strength. 
Load  at  time  of  m] 


General  eummary, 
*«*->»  oC  orij^inal  action poonda..    ]JJ|» 

Bwic limit ptr »9»" *^*^^         ~^^^^    inch-    0.2S00 

Bcapukn  per  inch  after  "jiSI^t'^iistio  limit do...  .601360 

n»giagnp«inchnnd«r«trama^«       ^ „ do...       .173 

B«4i«twn  in  diameter  a*  i?oJJtt*orre  V«^^il_  "-2 

8«*iett»iBareaalUflrr«pt»i«jP«^'^ * I'MOfroiniig 

EflB|ition«finchaectlon» *" 
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TESTS    OF   IRON   AND    STEEL 


No.  094. 

Marks,  bV?o 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


Applied  loadrt. 
Total       PerHcmarol   l'^^"'*'^-       peAuch.  |        *^^-        j        set. 


HcmarkH. 


Pounds. 

250 

1,250 

2,500 

3,7o0 

5.000 

6,250 

7,500 

H,750 

0.000 

«,  25U 

0,500 

0,750 

10.000 

10,250 

10, 500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12,500 

12,750 

13,  UOO 

13,250 

13,500 

13,750 

14,000 

14, 250 

14,500 

14. 750 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

10,500 

10,790 

17,000 


Founds. 
1.000 
5, 000 
10. 000 
15,  OUO 
20,000 
25,000 
30, 000 
3\  000 
3G.  000 
37.100 
38, 000 
39,000 
40, 000 
41,000 
i?,  000 
43, 000 
44.000 
45, 009 
40,000 
47. 000 
48,000 
49, 000 
50.000 
51,000 
52, 000 
5  J,  000 
54,000 
55, 000 
50,000 
57,000 
58, 000 
59  000 

cojooo 

C2, 000 
04,000 
06,000 
68,000 
70,000 
72. 000 
74,000 
76,000 
78,000 
79, 100 


Inch. 


0. 


.000133 

.000300 

.000433 

.000033 

. 000733 

.000900 

.  001007 

.061100 

.001133 

.0011G7 

. 001200 

.001233 

. 001267 

. 001367 

.  001400 

. 002107 

.0C0333 

.010000 

.010267 

.Oll.'iO? 

.012067 

.014167 

.015033 

.  016267 

.  017167 

.018833 

.020100 

. 021400 

.022600 

.  024333 

.026000 

.028567 

.  031607 

.035600 

.040500 

.045667 

.052833 

.060000 

.071000 

.0833 

.1100 

.1667 


Inch. 


Inch. 


Inch. 


0. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


.0000^3 


.000083 


.000033 


0. 


.000133 
.  000167 
.000133 
.000200 
.  000100 
.000167 
.  000107 
. 000033 
. 000033 
.000034 
.000033 
.000033 
.000034 

.000100 .' 

.000033 Elasticlimit. 

.000767      

.007166    .007583    .007500 

.000667   

.000267 

.001300 

.  001100 

.001500 

.000866 

.  00ri34 

.000000 

.001666 

.001267 

.001300 

.001200 

.001733 

.001667 

.002567 

.003100 

.003833 

.005000 

.005167 

. 007166 

.008067 

.  010100 

.0123 

.0267 

.0567 


.  012200 


.064667 


.017933 


.005733 


.026000 


.008007 


Tensile  atrength. 
Load  at  time  of  rapluie. 


General  sammary. 

Specific  gravity 7.856a 

Mardness i 12.78 

Tensile  strenf^h  per  square  inch  of  original  section poonds..      79, 160 

ELastic  limit  per  square  inch  of  original  section do 43.000 

Elongation  per  inch  after  rupture inch..        .2407 

Elongation  per  inch  under  strain  at  elastic  limit .'. do 0014UO 

Seduction  in  diameter  at  point  of  rupture do .  1G4 

Keduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture l".l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".39*,  ".22,  ".li 


TE8T8   OF   IRON   AND   STEEL. 
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Marks,  3fVo 

DiameteTj  ".5^. 

SeGdonai  area,  Jio  square  inch. 


:So.  806. 


Applied  lottis.       / 


/ 


EhofMii 


SnccesaiT'e 

elonipation 

per  incb. 


/ 


» ; 

1  •--•) 

5.750 

si::t) 
u-«  ' 

11. 'V") 
II25i)  I 
II, »  , 

i2::o  I 

liTSO  I 

13.11%) 

13,250 

U.tW 

131750 

HW 

11250 

U.50» 

14,750 

15. 'X") 

IS.ViO 

16."'«) 

17.tt«3 
17,  of.'O 
It.'aJO 
1«.5(» 
ia(f«0 
19,  ^"0 

»,4:o 

liiOOO 


15.  (W  / 
S5.fW  ' 

«.cao 


/ 


I 


I 


421000 
43.1X0 
44,000 
40, 0(0 
46,000 
47,000  \ 
4^,000  ' 
49.000  I 
50,000  I 
SLCDO  ' 
52.000  I 
53,000  < 
H*W  ' 
55,000  ' 
56,000  ' 
57.O1M  I 
5^,000   I 
59,0'JO 
60,(100  ' 

«iooo 
s;,ooo  , 

66,000  ' 

68,000  ' 

70.(100 

72,000 

74,000 

75.000 

78,000 

80,000 


Inch. 

d 

.000300 

.0004C7 

.000633 

000800 

.'000907 

.001167 

.001200 

.001233 

.001267 

.001300 
.001333 
.001 36T 
.001400 
.001433 
.0U340O 
.  OOCOGT 
.  00706T 
.  007700 
.  0089-^3 
.  OlOOCO 
.011O«T 
.011t^33 
.  012-400 

.  0134  err 

.014S33 
.  01CUn>O 
.  01T4OT 
.  01 ST33 
.020100 

.  o->i  400 

.02-2»OO 

.  0*26000 

.  020033 

.  033333 

.  OSTI^GT 

.  04^<KiT 

.04SG6T 

.or»3ic?7 

.004000 
.OTT500 
.\033 
.XCOO 


.  oooierr 

.  000133 
.  coo 167 

.  oooic« 
.  oooitr? 

.  0001 67 

.  oooisoo 

.  000033 
.  00(>033 
.  0OO034 

.  O0O033 
.  000033 
.  000034 
.  0O0033 
.  OOO033 
.  0019C7 
.  002©57 
.  OOICOO 
.  OO0633 
.  00 1233 
.  OOKM57 
.  001067 
.  OOOT60 
.  O00."3t>7 
.  001 067 
.  001366 
.  001167 
.  001467 
.  001266 
.  001387 
.001300 
.  OO1500 
.  003100 
.003333 
.004000 
.  004034 
.  005300 
.OO€U00 
.  OOO500 
.008833 
.  0135 
.0258 
.0567 


Permanent  Saccwslre 
^  pennanent 

■**•       I        set. 


Semarks. 


IneK 
0. 

.000033 
.000033 
.000033 
.000033 

.  000033 
.000033 
.000087 

Inch, 
0. 

.000033 
0. 
0. 
0. 
0. 
0. 

.000084 


Initial  load. 

............ 

• 

.•>..• ...... 

.000067 

a 

;:::;::::::::::::::::::; 

Elastic  limit. 

1  *""* 

1   .004600  *  ".'004533  * 

t 

.000567 

.004967 



1 

1         1 

i i;!ii.*!!;'.*!'.i.M. 

t      .  ..  1  -  .  - 

r* i""* ""* 

j *"*j 

•  «••«•  '•" 

|.. .............. ......... 

Tensile  streneth. 

.'  Load  at  time  of  mptnre. 


General  suimmary, 

-    .,  ^  —V  «*.*»l^  o-f  oriffinal  section pounds..    81,880 

TntefleKTenf^petsqaMctocl^^  "Jj     ^i^n ...do....    43.000 

gwieliiBitpersQuarelncb.of  OTi«™^ .^^^_    ^  2367 

legation  per  tack  after  TOP™™^-j^l^^jcUBait do 001433 

E^ptioiipetlnchnnderstrjtoMe     ^ ^^ ^^ 

^jiwiooindlsmetetatpototoireK^^^^^^j^^^^^^^^^ ^^2 

|<^8ctlfln  in  area  after  ruptmre,  per    -» ".9fromneck 

^Mitio&ofraptaie z^'Z'" silky 

wscter  of  broken  amriftce ".40-,  ".18,  ".13 

B«r^  of  inch  acctioiiB 
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Marks,  m  ti*i 


No.  696. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loadfl. 


Total. 


Pounds. 
250 
1,250 
2.500 
3.730 
5,000 
<J.250 
7, 600 
8,750 
30,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11, 750 
12, 000 
12,250 
12.500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
19,690 
16,900 


Per  square 
incii. 


Pounda, 
1,000 
5,000 
10.000 
15.000 
20. 000 
25,000 
30, 000 
35,000 
40, 000 
41, 000 
42.000 
43, 000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.0C0 
54,000 
55.000 
50,000 
57,000 
58,000 
59,000 
00,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,760 


Elongation 
per  inch. 


Inch. 
0. 

. 000067 
. 000107 
.  000333 
.000500 
.000667 
.000833 
.001000 
.  001167 
. 001167 
.  001200 
.001233 
.001267 
.001300 
.009433 
.  010033 
.011267 
. 012167 
.  013700 
.  014333 
.015667 
.016933 
.018067 
.019800 
.021333 
.022700 
.  024167 
.026000 
.027667 
. 031867 
.030000 
.040500 
.045883 
.053500 
.061367 
.072667 
.087667 
.1267 
.1800 


Snccessive 

eloD  fixation 

per  inch. 


Inch. 

0. 

.000067 
.000100 
.  000160 
.000167 
.  000167 
.  000166 
.000167 
.000167 

0. 
.000033 
.000033 
.000034 
.000033 
.008133 
.000600 
.001234 
.000900 
.001533 
.000633 
.001334 
.001266 
.  0017.H 
.001133 
.001533 
.001367 
.  001467 
.001833 
.001667 
.003700 
.004633 
.004500 
.005333 
.007667 
. 007887 
.  011300 
.015000 
.039033 
.0533 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccesflive 
permanent 

BOt. 


Bemarks. 


Inch. 
0.  Initial  load. 


0. 


Elastic  limit. 


.011800 


.  017667 


.025267 


.011800 


.005867 


.007600 


Tensile  strength. 
Load  at  time  of  niptnre. 


General  nummary. 

Tensile  strenjTth  per  square  inch  of  original  section ponnds..      78,760 

Saatic  limit  per  square  inch  of  original  section do —      45,000 

JEkmgation per incii  afterrupturo inch..      0.2067 

Sknigation  per  inch  under  strain  at  clastic  limit — do 001300 

Xadaotion  in  diameter  at  point  of  rupture do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

FMition  of  rupture 'Mf^m  middle  of  stem 

Clwraoter  of  broken  surface silky 

Bfcmgatlon  of  inch  sections ".22,  ".46*,  ".21 
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Xo.  697. 


^udrjks,   M  T»  O 

Diameter,  ".56^1. 

Sectional  area,  .25  sqaaro  inch. 


Applied  loads. 


I 


Total. 


Pound*. 
1'50 
1.250 
2.500 
3,750 
5,  OuO 
a250 
7.500 
8.750 
10.000 

10,  250 
10,500 
10,750 
11.000 

1 1,  -J50 
U.SOO 
11.750 
12,000 
12,250 
12.500 

12,  750 
13.000 
13.a(J0 
l.'i.  500 
i:{.750 
14.000 
14.250 
14.500 
14,750 
15.000 
15,500 
16  000 
1G.500 
17,000 
17,500 
18.000 
18,500 
19.  OuO 
19.500 
20.000 
20.500 
20,590 
18,300 


Per 


raai 
incli 


J^-«!!l,K      eloneation   *'='"■*"«="•■  perxuaDent 
nare'   ^^^''^'      per  inch.  ^^        i        Het. 


Kemarks. 


Poundt. 
1.000 
.5,000 
10.000 
15,000 
20.000 
•J5,  OCO 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
5«,000 
57,000 
58,000 
56.000 
60,000 
62,000 
64,00» 

caooo 

08,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
82.360 


Inch.       ! 
0.      I 
.  000133 
.000300  ; 
.000467 
.000633 
.000800  I 
.000067  I 
.001133  i 
.001267  t 
.001300  , 
.001333  , 
.001367 
.001400  I 
.001433 
.001467  I 
.001600  ' 
.009033  ; 
.009667  I 
.011038 
.011600 
.012233  I 
.013500 
.014900 
.OL'SeSd 
.017367 
.018733 
.010667 
.021000 
.022783 
.025200 
.0128667 
.032267 
.036667 
.042167 
.046667 
.054000 
.062383 
.074333 
.0933 
.1200 
.1587 


Inch. 

). 

. 000133 
. 000107 
.00OIG7 
.OOOIGC 
.  000107 
.  000167 
.  000166 
.  000134 
,000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000133 
.007433 
.000634 
.001366 
.000567 
.000033 
.  001267 
.001400 
.001083 
.001434 
.001866 
.000934 
.001338 
.001733 
.002467 
.003467 
.003600 
.004400 
.005500 
.004500 
.007833 
.008333 
.012000 
.018967 
.0267 
.0367 


Inch. 

0. 
0. 
0. 

u. 

0. 

0. 
.000033 
. 000033 
.000033 


Inch. 


. C00033 
0. 
0. 


Initial  load. 


.000067 


000034 


.009067 


.009000 


.013783 


.004666 


.020267 


.006534 


Elastic  limit. 


Tensile  strengUi. 

Load  at  time  of  mptore. 


(itneral  summary. 

%>ecific  gravity 7.  K55I 

HaidDeas 13.85 

Tensile  strengtli  per  sqaare  inch  of  original  section  pounds..    F2. 360 

Elastic  limit  per  saoare  inch  of  original  section do 4U,  000 

Elongation  per  inch  after  mptnrc inch . .    o.  2307 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001467 

Kedaction  in  diameter  at  pohit  of  ruptare do 164 

Eednction  in  area  after  mptore,  per  centum  of  original  section 40.7 

Position  of  rapture ''.4fh>m  middle  of  stem 

Cluuracter  of  broken  surface silky 

Elongation  of  inch  sectionH ".18,  ".39*,  ".14 
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No.  698. 


Marks,  m  Ti  m 

Diameter,  ".564. 

dectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

3.750 

5.000 

fi,  250 

7,500 

3.750 

10,  000 

10,250 

10, 500 

10,  750 

11. 000 

11,250 

11,500 

11.750 

12.000 

12, 250 

12.  500 
12, 750 

13,  000 
13.250 
13,500 
13. 750 
14, 000 
14,250 
14,600 
14. 750 
15,000 
15,500 
10.000 
10.500 
17,000 
17,500 
18,  000 

18.  500 
19,000 
19,500 

19,  000 
17.200 


Per  square 
inch. 


Poundt. 
1.000 
5, 000 
10,000 
15, 000 
2rt,  00(1 
25, 000 
30,  COO 
35,000 
40, 000 
41, 000 
42,000 
43, 000 
44,000 
45, 000 
40.000 
47,000 
48. 000 
49,000 
50. 000 
51.000 
52,  COO 
53, 000 
51,000 
55,000 
56, 000 
57, 000 
08,000 
59, 000 
00,000 
02, 000 
G4, 000 
60,000 
08, 000 
70, 000 
72,000 
74,0(t) 
76,000 
78,  COO 

78,640 


EloDgation!  Successive 
««-?„«»,      elongation 


per  inch. 


per  incb. 


Permanent 
set. 


Inch. 
0. 

.000067 
.  000233 
.  000400 
.  0U05C7 
.  0007.33 
.000900 
.  001007 
. 001233 
.  001207 
.001300 
.001.133 
. 00*400 
.001433 
. 009200 
.010500 
.011000 
.011&33 
.013000 
.  Ol40ti7 
.015233 
.010333 
.017500 
.018833 
.  02033:1 
.021367 
.  023333 
.  024067 
.  026607 
.  030107 
.  034000 
.  038733 
.  044607 
.  0503.33 
. 057107 
.  067833 
.  081007 
.1007 
<.1300 
\  .  1533 


0. 


Inch. 

.000067 
.000160 
.000167 
. 000167 
.000166 
.  000167 
.000167 
. 00  ICO 
.  000034 
.  000033 
.  000033 
.  000067 
.  000033 
.  007707 
.  001300 
.  000500 
.  00063.3 
.  001307 
.001067 
.001160 
.001100 
.001167 
.  001333 
.  001500 
.  001034 
.001066 
.001334 
.  002000 
.003500 
. 003833 
.  004733 
.  005934 
.005600 
.006834 
.010660 
.01.3c?34 
. 025033 
.  0233 
.0233 


Inch. 


Successive ' 

permanent ' 

sot.        I 


Remarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


0. 

0. 

0. 

.000033 

.  000033 

.011067 

.011034 

Elaatic  limit. 


.010667 


.005600 


.  024167 


.007500 


Tensile  atrenjartli. 
Load  at  time  of  niptnrc. 


General  summary. 

Tensile  strength  porKqaare  inch  of  orisinal  rtcction  pounds 

ISlasticlimit  per  snuarn  inch  of  orij^iual  section ......do 

Elongation  iwr  inch  after  nipturc.. .!IJ.*.".."'.'.inch' 

CSlongntiou  iter  inch  under  si  rain  at  clflstir  limit '.'.'.'.'. do 

gcduction in  diameterat  point  of  rupture '.'.'..'.'.'.. do. V. 

if  eduction  in  area  alter  rupture,  per  centum  of  original  section 

Posit  ion  of  niptnrc /  *  ^5  from  neck 

Character  of  broken  surface -"iiiViikyVcupshaped  end 

Elongation  of  inch  sections    ...".42*,  ".  18  ''18 


78, 640 

45,000 

0. 2433 

.  001433 

.184 

4.0 


8  *  CoTzz^er'^eci  Jt^-/*le 


JZiuSe  «^.  ^ 


9  -^  • 


I*-  - 


SEx36491 


TESTS  OP  IBON  ASU  STEEL. 


31 


,^  Xo.672. 

MTsO 

Sccdoiml  area,  .25  square  inch. 


Ajf^btdlsatis. 


JasjL 


elon^tion    *«»"*«•«»»  permanent 
per  incb.  ^^  set. 


^—  

IndL  Znc*. 

0.  a  InitiBlIoftd. 

.  0001«7        0.  

.  C->Jl««         0.  

,  C*:'Oi67         Ol 

,  0O-:'167        0.  

cm:«oi67  ,     .(.^>y.(jo        .oofvm 

0-.»01d7  ,      .(KKilS3    '      .(K>>X>i3    . 

OK.'*Ji.33  .-.•-..—.--.--...... 

0<1K>.33 

CAi»-N-34  

CKAK33  

C.^X'SS  .  000133         Ql 

ovX'oeT  ^... 

0"-*C-.rr7  ; — Elajtic  UmiL 

O<<^'j0 

0*J13ilO 

OOlTtM  .      .000600  .006M7 

0'>0466  , 

O  »:«5O0  ! 

,  \/^.KrZXjO  ■..— 

.  C'^1400  , 

.  "DOISOO  .0106«7    ,      .0Mv<7 

.  O^OTS?  I 

.  Oc-O^OO  

.  0»J1367  

.001-100 

.  0(Jl633  ,      .01«»7  .005400    . 

.  u-Dieoo  I 

.  0»-»3167 

,  u->41«  

.<rr2SC0  , 

.0-r2767 ; 

,  005367 

.004900  , ; 

.004433  f ; 

,  OJ<>4«7 

.  O10233  , : 

.  OlllOO  I , 

.Kfy.'^iST  ! 

.(M4133 Tensile  streneth. 

. LoaJ  at  tune  of  roptnre. 


I 


General  sumwuinf. 


Tade  rtitaph  pet  A^^^^J^^LSSSIS 

Bytkhnii  pet  taoare  inca  <w 
Btipdfli  pet  bietL  afi«s 


BedDCtknia  diameter 


■^    —    -eentomofotigiiialaeetiim. 


iptMBofiBick 


85.200 

47.  t«JO 

0.  ?133 

.001667 

.164 

49.7 

.  1"  trom  Dt^ck 

silky 

".36*,  ".16,  ".12 
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No.  788. 


Marks,  ^  t?i 

Diameter,  ^\5QL 

Sectional  area,  .25  square  inch. 


Applied  load.s. 


Total. 


Pound*. 

2o0 

1/J50 

2,500 

a,  750 

5.000 

G,250 

7,500 

8,750 

9.000 

9.250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,00U 

15,500 

16. 000 

16.500 

17,000 

17,500 

18.000 

18,500 

IK  000 

19,500 

20,000 

20, 310 

17,000 


Per  Bfluare 
ineb. 


Eloncntion  i  Successive  permanent 


Pounds. 
I.OUO 
5,000 
ID,  000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40, 000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57.000 
58,000 
59.000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81, 240 


Inch. 


0. 


.000133 

.  000367 

.  000433 

.000600 

.000707 

. 000933 

.001100 

. 001100 

.  001133 

.001107 

.  001233 

.  001267 

.001300 

.  001333 

.  001367 

.  001400 

.003500 

.005367 

.006933 

.  007738 

.008667 

.010000 

.  010433 

.011033 

.012800 

.  013067 

.015067 

.016500 

.017667 

.010333 

.020433 

.022000 

.025267 

.028667 

.032833 

.037200 

.042167 

.048400 

.056000 

.065333 

.0767 

.1033 

.1567 


Inch. 


0. 


.  000133 
.000134 
.000166 
.000167 
.000167 
.C00106 
. 000167 
). 

.000033 
.000034 
.000066 
.000034 
.000083 
.000a33 
.000034 
.000033 
.  002100 
.001867 
.001560 
.000800 
.000934 
.001333 
.000433 
.001200 
.000967 
.  001367 
.001100 
.001433 
.001167 
.001666 
.001100 
.001567 
.003267 
.003400 
.004166 
.004367 
.004967 
.006233 
.007600 
.009333 
.011367 
.0266 
.0534 


SiiccesalTo 

permanent 

net. 


Bemarka. 


Inch 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initialload. 


0. 


.002033 


.007967 


.002033 


005034 


Elaatio  limit. 


Tenaile  strengtb. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    81, 240 

Elasticlimit  per  souareinch  of  original  section do —    44,000 

Elongation  per  incn  after  mptare inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Bedaction  in  diameter  at  point  of  mptare do 154 

Redaction  in  area  after  mptare,  per  centum  of  original  section 47. 2 

Position  of  rapture ".55  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,  ".15,  ".16 


s 


// 


.  <^. 


i«-  ys.^v^  —  —    ->t 


sex  36  491 
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TESTS    OF    IRON   AND   STEEL. 


Tube  No.  C— S"  Converted  Rifle. 

No.  052. 


Marks,  n\Ti 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Pound  g. 

•J50 

I,2J0 

•J,  500 

3.750 

5,000 

(J,  250 

7,500 

7.750 

8,000 

8.250 

8,500 

8,750 

U.OOO 

0,250 

0.500 

9,750 

10.000 

10.  250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12, 000 

12.250 

12.500 

12,750 

13.000 

13, 250 

13.500 

13.750 

14,000 

14, 250 

14,500 

14,750 

15,000 

15,500 

Ifl.  000 

10,500 

17.000 

17,500 

18,000 

18, 500 

18.600 

17,900 


Poiindi. 
1,000 
5,000 
10.000 
15,000 
20, 000 
25. 000 
30, 000 
31,000 
32, 000 
33, 000 
34,000 
35.000 
3C,  000 
37,000 
38. 000 
39, 000 
40,000 
41,  000 
42, 000 
43, 000 
44,  000 
45. 000 
46,000 
47,000 
48,  000 
49, 000 
50, 000 
61,000 
52, 000 
53, 000 
54,000 
55,000 
56. 000 
57,  000 
58,000 
59,000 
00,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
74,400 


Total.      ^^K  •»*J"»'^ 
inch. 


■E.1         *•  •.  Snccejssive    ■n«__„„-«-,*  Succpsaive 
Elonpatioft  elou-ation    P^™^oent  pemmnent 
per  inch.       ^.^..^^^u  »<*».        , »-     ^^_ 


per  .uc...       per  inch. 


Remarks. 


Inch. 

7/icA. 
0. 
.000267 

.  000207 

.  000467 

.  000200 

.000633 

.01 01 CO  ' 

.  000767 

.000134  < 

.00a^33 

.000106  ' 

.001133 

. 000200 

.  001133 

0. 

.  001167 

. 000034 

.  001200 

.000033 

.001233 

. 000033 

.  001267 

.000034 

.001333 

.000066 

.001400 
.00^600 

.  000067 

.000200 

.002400 

.000800 

.004367 

.  001967 

.004833 

.000466  < 

. 005767 

.  000034 

.006400 

.000633 

.  007600 

.00)200 

.008307 

.  000767 

.  010267 

.OO&dOO 

.010733 

.000466 

.01)fOO 

. 000907 

.  012067 

.000967  . 

.014100 

.  001433 

.015067 

.001567  , 

.016667 

.001000 

.017600 

. 000933 

.0)9000 

.001400  ' 

.020400 

.OOMOO 

.022667 

.  002267  ; 

.023733 

.001066  ; 

.025500 

.001767 

. 027000 

.001500 

.029000 

.002000 

.033333 

.004333 

.037667 

. 004834 

. 042733 

.  005066 

.  048«33 

.  006100 

.056667 

.007834 

.067000 

. 010333 

.082100 

.  015100 

.1000 

.0170 

Inch, 


set. 


Inch. 


0. 


000067 
000067 
000067 
000067 
000100 
000100 


0. 

0. 
0. 

c. 


000067 


Initial  load. 


.  000033 


0. 


'*********"*' 

1 

""."oooioo"* 

...... 

*"o." 

:: i;::::.;:::. 

1 

""'.'6o29ob' 

'".*  002866"' 

Elastic  limit 


.006667 


.  003767 


.  012300 


.005633 


Tensile  strength. 

Load  at  time  of  rupture. 


(rcneral  summary. 


Specific  j^avity "^ 

Hardness ■•• 

Tensile  strength  per  sqnaro  inch  o  l*  original  section pounUs . 

Elasticlimit  per  square  inch  of  oiiglnal  section i     V 

Klonsation  per  incli  after  rupture Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit »}o    .. 

Reduction  in  diameter  at  point  of  rupture do  — 

Kediiction  in  area  after  rupture,  per  centum  of  original  section ». 

Position  of  rupture ".35  from  middle  of  stem 

[circumference 

Character  of  broken  surface granular;  ladiating  from  a  defective  spot  in  the  metal  at  the 

Elongation  of  Inch  sections ".10,  ".13*.  .10 


7.  8571 
13.40 
74, 400 
37.000 
0. 1100 
001400 
044 
15.0 
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No.  053. 

Diameter,  ".504. 

Sectional  area,  .25  square  iucb. 


I        Applied  loads.       j  , 

' _           ElfDiiation  5^?<*<^««f>^«^   Permanent  \  S«c«<^»»i^c 

I                                          iVrlnch  «lonpation      "'"™"*'' permanent 

T«*.i       Peraquar©     P«r  incu.  j^rinch.    I        •"*                aet. 

'     T*>^*^-          in3i.       1  I 


Kemarka. 


1  Poundg. 

.  1*50 

1,1'W) 
1»,  SOU 
3.  TfiO 
S.OQM 

a  2:0 

7,500 
'       7,750 

8,000 
1       8.200 

8,  fiOO 

8,  7:»o 

p.  000 

0.2:0 

0.  fiOO 

0,750 

10,000 

io,2:io 

10. 500 
10.750 
ll.OCO 
ll/iCO 
11,500 
11,750 
12,000 
12,230 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14.250 
14,500 
14,750 
15,000 
15.500 
16,000 
10,500 
17,000 
17,500 

laooo 

18.500 
10,000 
10,500 
19,500 
17.200 


Povndt. 

1,000 
5,000 
in.  000 
15.  coo 
20,  000 
25.  too 

:$•>.  000 

M,00« 
32,  OtO 
33.000 
31,  CO) 
35,  OCO 
36.000 

37,  000 

38.  COO 
30,000 
40,000 
41,000 
4i,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
40.000 
50,000 
51.000 
52,000 
53, 000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
00,000 
G2.000 
61,000 
66,000 
66,000 
70,000 
72,000 
74,000 
70,000 
78,000 
78.240 


Inch. 


0. 


.0001C7 

.000333 
.  G004G7 
.  U00CG7 
.  COOf-'OO 
.(OIOOO 
.  001000 
.00 1033 
.001007 

.  (Kaia.) 

.001107 

.  001200 

.  001267 
.001400 

.  (lOI^oo 

.002600 

.co^woo 
.  r,(r42C7 

.004000 

.  005C07 

.000067 

.  007833 

.(08667 

.000833 

.010667 

.012333 

.013333 

.014333 

.015333 

.016000 

. 018167 

.010367 

.020733 

.022600 

. 024067 

.026083 

.030600 

.033167 

.038283 

.044000 

. 051107 

.058933 

.060167 

.0867 

.1200 

.1467 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


I 


I 


I 


0. 


.001300 


.001300 


.005100 


.003800 


Inch. 
0. 

.  0001C7 
.000  ICO 
.  00(>134 
. 000200 
.000133 
. 000:00 
0. 

.  oooo.ri 

.0C00.']» 
.OOOOGO 
.000034 

.000033  '  , I 

.000067    i ' Zlaeticlimit 

.000133 

. 0004C0 

.000800 

.  0JO70O 

.00U067 

.000633 

.000767 

.001000 

.(011C6 

.(H)0834 

.001166 

.000831 

.€01066 

.OOIOCO 

.001000 

.001000 

.001567 

.001267 

.001400 

.001106 

.001867 

.001467 

.001066 

.004567 

.002567 

.005066 

.006767 

.007)67 

.007766 

.010234 

.  017538 

.03.13 

.0207 


.  010467 


.005367 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 


Tensile  stren;;tb  per  square  Inrb  of  orisinal  section  pounds . .        78, 24 !> 

Elastic  limit  per  sonaro  inch  of  original  section do 37,  OUO 

Elon^tion  per  incQ  after  mptiiro inch..        0. 2ino 

Elongatioti  per  inch  under  strain  at  clasticlimit do 001267 

Hedaclion in  diameter  at  point  of  mptnre do  ...  .164 

Bednction  in  area  after  mptnre,  per  centum  of  original  section 40.7 

Position  of  rapture ".20  from  middle  of  stem 

Character  of  broken  sorface silky- 
Elongation  of  inrh  flections ".10,  ".30*,  ".14 
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TESTS   OF   IRON   AND   STEEL. 


;^0.  G54. 

Marks,  bt«m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotM      J-^ncl."^ 


PoundM. 

250 

1.250 

2.500 

3,750 

.^000 

0,230 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

0,000 

9.250 

0,500 

fl,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,730 

12.000 

12,250 

12,500 

12,730 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

18.000 

16,600 

17,000 

17.500 

18,000 

18.600 

18,620 

13,200 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45^000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
.^3,000 
64,000 
55,000 
56,000 
.57,000 
58,000 
SO.  000 
60,000 
62,000 
64,000 
6A,000 
68,000 
70.000 
72.000 
74^000 
74,080 


Elongation 
per  inch. 


Inch. 
0. 

.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.  001133 
.001167 
.  001200 
.001233 
.001300 
.001367 
.001438 
.001733 
.002100 
.003267 
.006138 
.007100 
.008067 
.009267 
.010867 
.011033 
.011733 
.013833 
.  014700 
.016067 
.017000 
.018833 
020000 
.  021567 
.022000 
.  024700 
.026333 
.028567 
.029638 
.032067 
.036033 
.041333 
.047500 
.056333 
.066167 
.078467 
.1067 
.1267 


Snccesaive 

elongation 

perlnoh. 


IncJi. 


0. 


.000267 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000300 
.000867 
.001167 
•  00S866 
.000967 
.000067 

.ooiaoo 

.001100 
.000066 
.000700 
.  002100 
.000867 
.001367 
.000933 
.001333 
.001067 
.001567 
.001333 
.001800 
.001633 
.002234 
.001206 
.002234 
.004866 
.004400 
.006107 
.008833 
.900834 
.012300 
.028233 
.0200 


Permanent 

set. 


Inch. 
). 
.000033 


.000083 
.000067 
.000100 


000183 


002067 


009600 


018767 


Successive 

permanent 

set. 


Inch, 
0. 
.000033 

a 

0. 

0. 

.000034 
.000033 


Bemarks. 


Initial  load. 


.000033 


.001984 


.006888 


.005167 


ElasUo  limit 


Tensile  strength. 
IxMbd  at  time  of  rapture. 


General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds..    74,080 

EUstio  limit  per  saoaro  inch  of  original  section do  ...    37,000 

Elongation  per  incn  after  rupcaro inch..    0.1483 

Elongation  per  inch  under  strain  at  elastic  limit do 001483 

Redaction  in  diameter  at  point  of  raptaro do 114 

Iteduotionin  area  after  roptaro,  per  centum  of  original  section 36^4 

Position  of  rapture ''  .60fh>mneck 

Character  of  broken  surface silky,  spot  of  light  colored  metal  at  the  center 

Elongation  of  inch  sections ".23*,  ".10,  ".10 


TESTS   OP   mON  AND   STEEL. 
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Tube  No.  5.-^'^  Converted  Rifle. 


8t» 


Ko.  693. 


SeeUoBBl  area,  .25  square  inch. 


/ 


«  / 

EloDgMtlon  I 

/  permcb.    { 


l?if2!ii; '  Parmanent '  ?«f£«!«I? 


elo; 


Sfction 
oh. 


set. 


pcnnuient 

set. 


Remarks. 


.000007 

.0OO138 

.0OO167 

.OOOIM 

.000187 

.  00O167 

.000106 

.0002CO 

.  0001S4 

.  000400 

.000400 


Inch. 


^^  \     SI,  000 

x&,M  >    s:.ooo 


I7.W 

n,sei 


sa^Qoo 

Hw  i 

85.(100   , 
58,000 
57,000  I 

so^ooo 

00,000   I 

oiooo  , 

81,000 

oe^ooo 

88,000 
70,000 
72,000  ' 
74,000 
TO.  000 
Ti^OOO  t 
80,000    , 


.OLWHPO 
.01OT33 
.012000 
.013033 
.014O«7 
.01S4OO 
.01O8CO 
.017500 


XlOO 


.000067 

.  cMioee 

.  001700 

,000400 

001300 

.  oooooo 

001167 

,  000733 

.  001267 

.  001083 

.  001034 

.  001383 

.001200 

.OOOOOO 

.  001833 

.  001107 

.  00186T 

.0025e6 

.003500 

.003M7 

.004207 

.005000 

.005660 

.O08334 

.008900 

.  014166 

.031007 


0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


Inch. 


0. 


000033 


.008133 


Initial  kMd. 


.000033 


OOBIOO 


013833 


020100 


.000134 


ElMtlo  limit. 


006000 


006707 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 


Ti«lfc«rf.0hperaqnar«to5l»or  orijjtoal^^^ poanda. 

Ih«i«liDtttJerMiiaritoclioC  ortsto*l««t>«n do 

^"^  "^ISSKl"  I.«WkAi^*  r gTMiirfar,  with  a  duU  spot  at  circumference,  cracks  opened  in  cylin- 

acteroflin>toisarfiac«..-        *  dricalaor«Me  in  viciiSty  of  fracture.  ^ 


80,000 

40.000 

0.1400 

.001233 

.074 


ptioD  of  Ineh  sectiona 


// 


.24*,  ".11,  ".or 
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TESTS   OF   IRON   AND    STEEL. 
No.  QoG. 


Marks,  ^8T«^ 

Diameter,  '^5G4. 

Sectional  area,  .25  square  iucb. 


Applied  loadfl. 


Total. 


Pounds. 
250 
1,250 
2.  500 
3,750 
5  000 

0,  250 

1,  500 

7,  750 
K,000 
8,250 

8,  500 
8,750 
9,000 
0,250 
!»,  500 
9,750 

10,000 
10, 250 
10,500 
10. 750 
11,000 
11,250 
11.500 
11,750 
12,  OPO 
12,  250 
12,500 
12, 750 
13.000 
13,250 
13,500 
13,750 
14,000 
14. 250 
K,?00 
14,750 
15,000 
15,500 
10,000 
10,500 
17, 000 
17.500 
18,000 
18. 600 
19,000 
19,  500 
19, 700 
17, 200 


Per  aquare 
incu. 


Poundg. 
1.000 
5. 000 
10. 000 
15,000 
20. 000 
25, 000 
3'J,000 
31.000 
:^B,  000 
33, 000 
34,000 
35.000 
3ff,  000 
37,000 
38, 000 
39, 000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50,000 
51.000 
52, 000 
53,000 
54.000 
55, 000 
56,000 
57,000 
58,000 
50, 000 
60,000 
02,000 
64,000 
06,000 
08.000 
70,000 
72,000 
74.000 
76,000 
78. 000 
78,800 


ElODfiatloa  ^^^^^^l^^'^  Vevmaucnt 
per  inch.       per  inch.    ■        '"' 


eet. 


Snccesfliro 

permanoDt 

aet. 


liemarks. 


Inch. 
0. 

. 000333 
.000467 
.000633 
. 000800 
. 001 OOU 
.001133 
.  001167 
.001200 
. 001200 
.  001233 
. 001267 
.  001300 
.  001333 
.001367 
.001400 
.  00l.'V33 
.  001700 
.00253:1 
.  001067 
.00633.') 
.  008467 
.009000 
.009567 
.010233 
.011067 
.013333 
. 013833 
. 014700 
.  0ir>933 
.017433 
.019000 
.020100 
.  0.'2767 
.023733 
.  024400 
.  025933 
.031100 
.  014500 
.038500 
. 043500 
.050933 
.059000 
.008667 
.083100 
.1107 
.1633 


0. 


Inch. 

000333 
000134 
00016U 
000167 
000200 
000133 
(00034 
000033 

000033 
000034 
0C0033 
000033 
000C34 
000033 
000133 
000107 
000833 
002134 
001666 
002134 
000533 
000567 
000666 
000834 
002Jf.n 
000500 
000867 
(KM  23! 
01)1500 

immi 

001100 

002667 

000966 

000o67 

001533 

005167 

OOCMOO 

004000 

OO.'JOOO 

007433 

008067 

009067 

014433 

0336 

0466 


Inch. 


0. 

0. 

0. 
0. 
0. 
0. 
0. 


Inch. 
0.  Initial  load. 


0. 

...... ...... 

_  _ 

. 000167     . 000167 

»  *           * 

' 

.006667 

.006500 

i 

.ciiioo  j" '".064733" 

. 

...... ...... 

Elastic  limit. 


ToDsile  fttrength. 
Load  at  time  of  ruptaro. 


General  summari/. 

Tensile  strength  per  square  inch  of  original  section ponnds 

Elastic  limit  per  square  inch  of  original  section do 

Elongation  per  inon  after  rupture        inch 

Elongation  per  iixh  under  strain  nt  clastic  liniit do . . 

Reduction  In  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".44*,  ".20 


78, 800 
39, 000 
0. 2067 
C014(0 
.164 
49.7 
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No.  657. 

Marks,  j£Xiii 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


I 


ToUL 


PowndM, 

250 

1,230 

2,500 

8,750 

5.000 

6,250 

7,500 

7,750 

8,000 

8^250 

8,500 

8.750 

0,000 

9,250 

O.SOO 

9.750 

10.000 

10,290 

10,500 

10,750 

U,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12.750 

13,000 

12.250 

13.500 

18,750 

14,000 

14.250 

14,500 

14,750 

15.000 

15,500 

10.000 

10^500 

17.000 

17.500 

Ifl^OOO 

18,500 

19,000 

19.500 

20,000 

20,810 

17,500 


Per  square 
inch. 


Poundt. 
1.000 
6.000 
10,000 
15,000 
20,000 
25^000 
30,000 
81,000 
82,000 
83,000 
84, 0^0 
35,000 
80.000 
87,000 
88.000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.0U0 
56,000 
57,000 
58,000 
59,000 
60,000 
62,(00 
64.000 
66,000 
C8,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,240 


perinea. 


per  inch. 


Inch. 
0. 

.000867 
.000567 
.000667 
.000867 
.001000 
.001167 
.001200 
.0OJ283 
.  0OVJ67 
.00130U 
.001338 
.001867 
.001400 
.001497 
.001533 
.001638 
.001700 
.001867 
.002167 
.003788 
.005967 
.007038 
.007507 
.008833 
.009667 
.010867 
.011600 
.012400 
.013167 
.015288 
.016200 
.017333 
.018400 
.019888 
.021000 
.022838 
.025338 
.029000 
.033033 
.033738 
.041700 
.047000 
.055500 
.064067 
.076607 
.1033 
.1467 


set 


Inch. 
0. 

.000867 
.000200 
.000100 
.000200 
.000138 
.000167 
.000038 
.000088 
.000034 
.000033 
.000038 
.000034 
.000033 
.000067 
.000066 
.000100 
.000067 
.000167 
.000300 
.001566 
.002234 
.001006 
.000584 
.001266 
.001084 
.001000 
.000738 
.000600 
.000767 
.002066 
.000967 
.001133 
.001067 
.001433 
.001167 
.001838 
.002500 
.008667 
.004038 
.000700 
.007067 
.005900 
.007000 
.008567 
.012600 
.026638 
.0434 


Inch. 


0. 
0. 

a 

0. 
0. 
0. 


000088 


.000038 


.000188 


.004267 


.008900 


SnceetaiTe 
permanent 

set 


Bemarks. 


Inch. 
0. 


.000088 


.000088 


.000100 


.004184 


.004683 


Initialload. 


ElaBticlimit 


Tensile  strength. 
Load  at  time  of  rapture. 


General  eumnuiry, 

TensOie  strength  per  aqoftre  inch  of  original  section pounds..       81,240 

Elastic  Mmit  per  square  inch  of  original  section do....       41,000 

QoDgation  per  incn  after  mptnre inch..       0.2338 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Beducrion  in  diameter  at  point  of  rapture do....  .164 

deduction  in  are*  after  rupture,  per  centum  of  original  section..... 49.7 

Positionof  rupture 1"  from  neck 

Character  of  broken  surfooe • t^iiky 

Bongation  of  inch  sections ".41*, 'M8, 'Ml 

a  Ex.  36 4 


S  "  Cd^^i/GT^Got  Jiz}fle 


JH^^e'^et^Kf,  S 


•"m   _» 


-»f 


SEx3649l 


8 '  Com^GT'^ccl  JttL^*le 


-ZzxJde «-%  «>" 


9  ..^     • 


f^    - 


SEJ(3649I 
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Marts,  B  xTo 

DisuneteTf  ^\564, 

Seetfonai  area,  .25  squstre  inch. 


Xo.  789. 


Ipplk4kads. 


Tc-uL 


EJcDfration 


Snccessive 
('Ion  Ration 


FeTsqmm: '  P^  «»<^^-         per  inch. 

inch.     , 


Permanent 
set. 


Successive 

permanent 

set. 


Kemarks. 


Z  ''0 

:••* 

\  7VJ 

\im 

11250 


13^756 
liW 
liSO  • 
liM 

HTM 

l^w 

!«,«» 

I7,W 
1T.U0 

19,W 
»,» 

a.on 

21,  (TO 

n.iN 


Povudt. 
iOOO 

10.  m 
15,  m 
^im  : 

25,000  , 

36.  m  I 

35,000  : 

<fl.wo  , 

<100«   ' 
<2,000 

4a,  cot 

43,001 
46,001 
47.000 
48.  OM 


/ 


51,009 
S3, 000 
33,000 
HOOO 
53,  Ml 

57,000 
56,  OM 
59,000 
00,000 
C,000 
64,000 
«,000 
(8. 000 
70.000 
72,000 
74,000 
70,000 
78,000 
80.()(« 

80,510 


IncA. 

0. 

.  OOO.'fGT 

.000733 

.0OOiX>O 

.001067 

.001100 

.  Otfl  133 

.0O1167 

.001200 

.001233 

.002700 

.0O4233 

.00526T 

.0062<r7 

.006900 

.007900 

.008««T 

.0093«T 

.010300 

.  0114  CO 


.OK 

.014233 

.OlSGOO 

.OK 

.011 

.0.1 

.02OTOO 

.021833 


.030033 
.034000 
.0»eT33 


1X67 
1333 

.  isoo 


y. 

.  000133 

-  OOOV34 

.  ocMji:a 

-  0''>L»l«7 
.  U4K>  166 
_  0*Mj1G7 
.  CKK>167 
,  0(MK>33 
.  OCO«j33 
.  0»H.M>34 
.  01K>«33 

-  O*  «.>033 

.  OCK>467 

.  0*J1533 

.  CHJW34 

.  OOIOOO 

.  O<l»0«33 

.  001)000 

.  «>'X».'>67 

_  CH  »<>©00 

.  000933 

.  OOllOO 

.  000667 

.  OOIOOO 

.  O00966 

.  001367 

.  001067 

.  t>Ol368 

.  O01234 

.O01433 

.001133 

.001767 

.  OO3067 

,O03;j<5« 

.  €Kv;067 

.0O4733 

.  C>OolOO 

.005834 

.oosooo 

,OCKW33 
.0197 
.O3«0 
.0166 

.0167 


Inch. 
0. 
0. 

-.000033 
— .  0C'0033 
— .  WKKOS 
— .00<»«i3 
—.000033 
*. 000033 


Inch, 


0. 


^000033 


0. 


.005300 


.005333 


.009700    i      .COMOO 


Initial  load. 


-.000033 
0. 
0. 
0. 
0. 


Elastic  limit. 


Tensile  stren^nb. 

Load  aX  tia*e  of  rapt  are. 


General  summary, 

_  .       'k^  ^r  4>Tieiw%Mliiect5iim ...pODD<U..    i*tf.^M 

'adegtrei^rth  per  square  '^'^^J^J'^^riix^  atxtion do...    40.l«-) 

ftuJclimitpcTMittreinc^ol  0|»^»*&       j^ inch..    0.  rjC? 

Baiptipo  per  iBrh  after  rnrp««u^-£^^^c  limit do Ooir',-! 

£lM£adoB  per  iach  under  »^'r*^^  rcrpu&re ao  ...       .VA 

B-^iraudunieteraVpcMSi  «»V^^"^^^gtamof  on  47.2 

irtisBia  area  after  Tapt.or«?,^^^ 1 '.  2  frrmi  neck 

,^^  ef  broken  eorftjc© --- "M\".2T,,     U 
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Dmmeter,  ''.5G4. 

SectioDal  area,  .25  square  iuch. 


clon^ration    *  ®™°*°^  |  permanent , 
I>€M-  inch.    I        "^'*  set. 


Ke  marks. 


'  :\j 

':  I'l* 

^:^ 

J.TJO 
1J,«S 
1I!.W 

io.:.jO 
II  «o 
iir'j 
ii.jfi"j 

IL7» 

]&%  ' 
12,750 
13,l» 
13.230 
13, 5» 
13,750 
liW 
HSO 
14,JS0 
KrjO 
1S,W 
I  1^300 
l^WO 
liW 
17.W 
17.»I0 
1U<« 

\m 

IIJW 


Pwrnit. 

I'm 
J  j.  ((ifj 

3e.(ipij  , 
Mf.fw  / 

2P,000 

40,000 

41,000   ' 

4A00O 

43.000 

44,000 

4^000 

4«;000   , 

47,000 

4Jt,000 

40,000 

50.000 

51,000 

52,000 

j3,000 

HOOO 

55.000 

56,000 

l>7,000 

58,000 

56,000 

00,000 

G2,000 

61,000 

06^000 

66,000 

70,000 

TiOOO 

T4,Q0O 

7«,G0O 

7?,00C 

7b,:i40 


I 


Inch. 

a 

•  OOOIGT 

.  C004GT 

.  tOOGtiV 

.  C€K>800 

.lOIOOt* 

.  tK»1000 

.  ouiac7 

.((OI1C7 

.cCn2C7 

.004000 

.0O3C6T 

.0OGCG7 

.  (M>7*CJ3 

.(.0^€»7 

.009833 

.0106G7 

.  012333 

.  013333 

.  014333 

.  015333 

.  01G900 

.  018107 

.  0103«7 

.  020T33 

.022000 

.024007 


.  oaoooo 

.033l€r7 
.038233 
.044000 
.0&X167 

.o:>t<o«3 

.OGD1G7 

.oeo7 

.1200 


Inch. 

'.  C001C7 
. IHJOICG 

uoo-joo 


O- 


.  00<K>3.1 
.  CH  <M):!  I 
.  OOOOGO 
.  00003-1 

_  <;0O<i33 
.  <k;oo67 

.  00013.3 
.  CjOO4t0 
.  OOOSOU 
.  0^0700 
.  OOIHIC7 
.  O0003.t 
.  000767 

.  ooiooo 

.  C  011C6 

.  €K>0834 

.  OOI1G6 

.  00083  i 

.  C01GC6 

.  OOIOOO 

.  OOIOOO 

.  OOIOOO 

.  001507 

.  O012G7 

.  001400 

.  O011G6 

.  O01867 

.  OOl4e7 

.  001980 

.  0O4587 

.0025«7 

.005066 

.005767 

.007IC7 

.0077C6 

.010234 

. O 17533 

.0333 

.0267 


Inch. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


0. 


Elastic  limit 


.001300 


.001300 


.005100 


.003800 


.010407 


.005307 


Tensile  strength. 
Load  at  time  of  rapture. 


ficneral  summary. 


p.  .,:-''-' »^*^^f  ^TA-^nal  section 

awjation  per  IncU  after  ra-pt  vit©  -  -  -  -  : 


^tac^^Slr-r^lv^ol-tic  limit 0„.. 

tadtamcter  at  l^JJ^JJ^Ver  centum  of  origjiil  section *.*...' V.V.V.V.V.'*.. . 

Cbawter  of  broken  surface 


78,  24*) 
37.  00f> 
0.  21(»0 
0(J12G7 
.  1C4 
49.7 


Bgoption  of  io^'h  "W^t  ioa» 


Hilkr 
MO.  ".39*,  ".14 
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No.  761. 

MarkS)  b  Ti  o 

Diameter,  ".56^. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Pound*. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12,500 

12.750 

18.000 

18,250 

13,500 

13,750 

14,000 

14.250 

14.500 

14.750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

10,480 


Per  square 
incn. 


Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
86,000 
87,000 
88.000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72. 000 
74,000 
76,000 
77,920 


'Eloikfmti.cn 
per  Inoh. 


Inch, 


0. 


.000160 
.000267 
.000433 
.000638 
.000767 
.000983 
.001100 
. 001167 
.001200 
.001233 
.001800 
.001338 
.002600 
.  004133 
. 005167 
.000067 
. 007700 
.009000 
.  010333 
.011133 
.011083 
.013400 
.014133 
.015400 
.016000 
; 017067 
.019000 
.020383 
.021600 
.  023733 
025000 
.026667 
.030933 
.034500 
.039667 
.045000 
.051667 
.061338 
.072333 
.0967 
.1733 


Saceesaiye 

elongation 

perlnoh. 


Inch. 
0. 

.000100 
.000167 
.U00160 
.000200 
.000184 
.000166 
.000167 
.000067 
000033 

«oec33 

.000067 
.000083 
.  001267 
.001533 
.001034 
.001600 
. 001033 
. 001300 
.001333 
.000800 
.000800 
.001407 
.000733 
.001267 
.000600 
.001667 
.001333 
.001338 
.001267 
.002133 
.001267 
.001067 
.004266 
.003567 
.005167 
.005333 
006667 
.0096ti6 
.011000 
.024367 
.0766 


Pexmaamt 
set. 


Inch, 


0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 


Snoceasive 

permanent 

set. 


Inch, 


0. 


.000033 


005933 


011267 


000083 


.005000 


.005334 


Bemarka. 


Initial  load. 


ElastloUinit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..      77,920 

Elasticlimit  per  sqaare  inch  of  originu  section do —     40,000 

Elongation  per  inch  after  rapture inch..      D.  2100 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Reduction  in  diameter  at  point  of  rapture do 114 

Reduction  in  area  after  rapture,  peroentom  of  original  section 86u4 

Positionof  mptare ».«. ". 60 fbom middle Af  stem 

Character  of  broken  surface ailky 

Elongationof  inch  sections ".28. «».  37*, ".  13 
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Sectional  area,  .25  aqaare  inch. 


No.  762. 


^PpUed 


Total   ^ersqi 
/      inch 


I»«r  uicli. 


Saoces«|ye 

elongation 

per  inch. 


UOOO 
SyOOO 
]0,OOO 
J5t,OO0 

io.ooo 

2.%00O 
90,009 
Vk,O09 

37,009 
88,000 
39,  COO 

40.000 

41,000 

42,000 

43,000 

44,000 

49^000 

4«iOOO 

47,000 

4a,oco 

30,000 
ilOOO 


a, 

.  OO0188 

.  000300 


.  oooncrr 


Permanent 
aet. 


SaoeeaaiTe 

pennAnent 

aet. 


Bemarlca. 


.  001107 
.  OOI23tf 


1011733 


.  O* ^<— . 


1 

\ 


\\ 


M,OI)0 

u,ooo 

SQ,0OI> 
S7,00O 
N,tOO 

*0W) 

Ji,ooo 

«,0QO 

10,000 


:02l£^33 


.  030A 


Indk. 
0. 

.000188 
.000167 
.000138 
.000234 
.000100 
.000200 
.000200 
.000060 
.000400 
.001100 
.001234 
.001066 
.000600 
.000767 
.000833 
.001300 
.000834 
.001700 
.000666 
.001000 
.000867 
.001833 
.000034 
.001100 
.000966 
.001600 
.001000 
.001800 
.001367 
.001000 
.001467 
.002100 
.004300 
.004700 
.006700 
.005733 
.007233 
.000600 
.024867 
.0334 
.0400 


Jnek, 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000067 
.000133 


.003567 


.007733 


.013400 


Intk, 


Initial  load. 


.000083 
0. 

.000034 
.000066 


EUatio  limit 


.003484 


.004166 


.005667 


Tenaile  strength. 
Load  at  time  of  mptore. 


General  8ummary. 


\nbU  of  orlffinal  aection T. 

^nSStoS»<»<o'?«f*»«^'*"*»°° 

J^.***- 


.pounds.. 
...  do — 
....incli.. 
....do.... 
....do.... 


77,000 

36.000 

0.2433 

.001233 

.174 

52.2 

1''.8  from  neck 

silky 

".32,  ".29,  ".12 


W 
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Tube  I^o.  7.— 8'^  Converted  Rifle. 


Marks,  B^xi'i 

Diameter,  ".562. 

Sectional  area,  .25  square  inch. 


No.  841. 


Applied  loads. 


1,250 

2,5UU 

3,750 

5,000 

G,250 

7,500 

8,750 

0.000 

0,250 

U.5U0 

0,750 

10,000 

10, 250 

10,500 

10, 750 

11. 000 

11,250 

11,500 

11,750 

12, 000 

12, 250 

?  2,  500 

12, 750 

la,  000 

13, 250 

13. 5U0 

13, 750 

14,000 

14,  250 

1 1,  r.oo 

14,  750 
15.000 
15.500 
16,(100 
lf«,  r.no 
IV,  Ul>«» 
17,500 
IH.OOO 
18,500 

19,  000 
19,500 
20, 000 

20,  500 
20, 950 


Eloii;rat)on 

Peraqnare!   P«rinch. 
incb. 


PoundM, 
1,000 
5,000 
10, 000 
15,000 
20, 000 
25, 000 
30, 000 
35.000 
36,  L'OO 
37. 000 
38,000 
39,000 

40,  OtK) 

41,  000 

42,  000 
4:^,  000 

44,  000 

45,  000 

46,  000 

47,  000 
48.000 
40, 000 

50.  000 

51.  000 
5J,  000 
53,  000 
54, 000 
55,000 
50,000 
57,  000 
58. 000 
50, 000 
60. 000 
62.000 
64,000 
C6,  000 
G8,  000 
TO,  000 
72, 000 
74,  too 
76,000 
78.  000 
f  0, 000 
82,000 
83,800 


Inch. 
0. 

.000133 
.  000207 
.  0004(K) 
.  000567 
.000733 
.  0:'0900 
.001033 
.001067 
.001133 
.001167 
. 001200 
.001207 
.  001300 
.0013^3 
.001367 
.001400 
.001667 
.  002967 
.  003367 
.  0049.33 
.  006367 
.  007267 
.  007667 
.  008307 
.  000667 
.  010733 
.011833 
. 012967 
. 013967 
.  1-15200 
. 016167 
. 017700 
.  020333 
.  023107 
.0:«333 
.  029500 
. 013333 
. 038400 
. O44OU0 
.  049667 
. 057733 
. 068833 
.0867 


Snccessive 

elongation 

per  inch. 


Inch. 
0. 

. 000133 
.O0U134 
. 0001^3 
.  000107 
.0001 6« 
.  0001  (J 
. 000133 
.0OOU3( 
.  OOOOfiC 
.  000U34 

.  oooorn 

.  000067 
.OOUOiS 
.  000(»33 
.  0(K)034 
. 0000J3 
. 000267 
.  0U1300 
. 000400 
. 001506 
. 001434 
.  0009<H) 
. 000400 
.  000700 
.  001300 
.001060 
.  001100 
.001134 
.001000 
.001233 
.  000907 
.  00ir>33 
.  00k:033 
. 002834 
.003106 
.  01)3107 
.  003833 
.  005067 
.005600 
.  005667 
.  008066 
.011100 
.  017867 


Permanent 
get. 


SacoeaslTe 

permanent 

set. 


Bern  arks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


iTkch. 


0. 


Initial  load. 


.  000033 


.000033 


. 000207 


.000234 


. 005433 


. 005166 


Elastic  Umit 


Tensile  strength. 


General  summary, 

Specific  pravity 7.8528 

IlardnMH " 13.65 

Ti-nsile  Ktrenpth  per  squuio  lucli  of  oriainal  section ponnds..       83,  Koo 

Elastic  limit  per  square  inch  <»f  original  section  do 44,000 

Elongation  per  inch  after  rupture inch..        0. 13(io 

Elonualion  per  inch  under  strain  at  elaftic  limit do 001400 

Hednctlon  in  diameter  at  point  of  rupture ^ do....  .O.'^ 

Reduction  in  area  after  rupture,  per  centum  of  original  section 18.3 

Position  of  rupturo ".  6fit>m  middle  of  stem 

Character  of  broken  sni-face granular,  radiating  from  a  small  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".14,  ".  15*,  ".  lo 
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Xa  657. 


J.  731 
T.5ijO 

im 
>» 

i,r« 

!.» 
I'iO 

10. :» 

ILWI 
11,20 
11 M 

liT» 
HSO 

15.  «n 

■  i;w 

IT.SM 

B,M 
II,5N 

a.no 


<u^  •^  aqoare  inch. 


/ 
/ 

indL      I 


Saecessire 

per  inch.   ' 


Peniuuicnt 


/ndk. 


],000 

5.040 

lO.OvO 

25.000 

20.  Quo 

^OUO 

».(«0 

3U0O0 

32,000 

3a.  000 

34,y>0 

3Sm<)0 

3e.i>oo 

r.c-oo 
s&ooo 

39.000 

40,000 

41.000 

41000 

42,000 

44,000 

45,000 

48.000 

4T,(O0 

4Ji.0OO 

49,000 

56,000 

5L0D0 

5C0OO 

53,000 

54,000 

S5,0U0 

5C000 

57.  COO 

5«,000 

59,000 

00.000 

62.(00 

M.0O0 

0fi,0OO 

CS,COO 

TV,  000 

72,000 

74,000 

7«,Q00 

7^,000 

»,000 

U,MO 


,  000987 

000567 


.0U0«?67 

.OOIUOO 

.OOIlffT 

.001200 

.00l!r33 

.001.«T 

.0UJ3OO 

.001333 

.001367 
.001-400 

.00149T 

.001. 

.001( 

.001700 

.0OIS67 

.002167 


.010867 
.011600 
.012400 
.01316T 
.015233 

.oi«-.K>o 

.01T333 
.01S400 
.019eS33 
.0210-JO 


023333 
,029000 


041700 

04TG00 

.055&00 


.  07G6C7 
.1033 


OL 

.  OOOSfR 

.  i}oO-JoO 

.000100 

.  OOO200 

.  000133 

.  0001C7 

.  000033 

.  0«>0033 

.  €>OOU34 

.  CKK>033 

.  cK)OU33 

.  0«X>034 

.  000033 

.  00<  >067 

.  CH.KI066 

.  0<.H)100 

.  000067 

.  01HJ167 

.  000300 

.001506 

.0O21234 

.0010G6 

.  0OO334 

.001.209 

.  001034 

.  OOIOOO 

.000733 

.oooeeo 

.  OO0767 

.002060 

.  OOU067 

.  001133 

.  001007 

.  O01433 

.  001197 

.C01833 

.  002500 

.  U03667 

.  004033 

.  000700 

.  O07967 

.OOoOOO 

.007900 

.  OOd567 

.012000 

.020633 

.0434 


0. 
0. 

a 

0. 
0. 
0. 


InelL 
Ol 


I 


000033 


000038 


.000183 


.000100 


InitiAl  load. 


004307 


008900 


.004184 


•glf^f^^  MmH. 


Tensile  ttren^h. 
Loftd  At  time  of  ntptara 


GemenU  omttNarjf. 

Tciikitnictkperiqaffreta^i^^LS^g^^,^^ r;.do  ...       41.000 

KieliMtper«wi«r©li»cttO«  w»»— — Inch..       0.2333 

jottinpsr  inch  alter  ^S^SzT^i'^taatioUmft do OOiToO 

ctmiB  dlneter  at  P^SirJi^oentum  of  oriciiial  aoetioB 49. 7 

iClllW  IB  ^■^™  ^""^^       *"^r  ^..  ...••.........•••■•■••••......••..•..••.•.•••  •»••••    *        M«WII  DtCK 

lUOBOl  myiM*^»»»»^^       _  .»..»««..........•..•.•■■•.........•••..•..••••••••««••••••"-  ^llKy 

i«!ter«fbw*«i««5™5?  ''Tl'        ".41*,''.18.''.U 

piJMofteeh 

&BX- 
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TESTS  OF  IRON  AKD  STEEL. 


No.  843. 


Marks,  b  "k 

Diameter,  ".564. 

'Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Povndt. 

250 

1,250 

2,500 

»,760 

5,000 

6,250 

7.900 

8,750 

9,000 

0,250 

9.500 

0.760 

10;  000 

10,250 

10,600 

10,760 

11.000 

11,250 

11,600 

11.750 

12,000 

12,250 

12,500 

12,760 

13,000 

18,250 

13,500 

18,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,600 

16,000 

16,500 

17,000 

17,500 

19,000 

18,500 

10,000 

19,500 

20,000 

20,500 

21,000 

21,080 

18.100 


Per  aquare 
inch. 


EloDfffttion 
permch. 


Poundi. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80.000 
85,000 
86,000 
87,000 
38.000 
80,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51.000 
62,000 
53,000 
64,000. 
55.000 
56.000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,  (00 
78,000 
80,000 
82.000 
84.000 
84.320 


0. 

0. 

.000107 
.000388 
.000500 
.000667 
.000833 
.001000 
.001033 
.001067 
.001100 
.001133 
.001200 
.001233 
.001300 
.001333 
.001900 
.002600 
.003533 
.  004033 
.  0051C0 
.006100 
.007083 
.007600 
.008483 
.009433 
.010767 
.  011667 
.012800 
.4)13067 
.014833 
.015833 
.  017267 
.019833 
.022333 
.025600 
.029033 
.033000 
.036000 
.0400 
.0467 
.0333 
.0667 
.0833 
.1100 
.1400 


per  Inch.  •   '^^' 


Inch. 
0. 

a 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000033 

.000034 

.000033 

.000033 

.000067 

.000033 

.000067 

.000033 

.0005«7 

.000700 

.000933 

.000500 

.001067 

.001000 

.000933 

.000567 

.000833 

.001000 

.001834 

.000900 

.001133 

.000667 

.001166 

.001000 

.0014M 

.000666 

.002500 

.  003267 

.  0(t3433 

.006967 

.0030C0 

.0040 

.0067 

.0066 

.0134 

.0166 

.0267 

.0300 


Jneh, 
0. 
-.000088 

-.000038 
-.000033 
-  .000088 

0. 

0. 

0. 


Saccessire 

peimaoeiit 

aet. 


Inek, 
0. 

—  .000088 
0. 
0. 
0. 
.000088 


.000088  .000088 


001283    I      .001200 


005267 


.004084 


Bemarka. 


Initialload. 


ElaaUc  limit 


TeDsile  strength.  ' 

Load  at  time  of  rapture. 


General  fummary. 

Tenailo  atrenffth  per  aquare  inch  ot  original  aection pounda. .      84, 320 

Elaatio  limit  per  aqnare  inch  of  original  section do....      43,u00 

Elongation  per  inch  after  rapture -•• faich..      0.2333 

Elongation  perinch  under atrain at elaaticUmit do 001333 

Redaction  In  diameter  at  point  of  niptare do 134 

Kednctlon  in  area  after  ruptare,  peroentamof  original  section 41.9 

Position  of  raptare -1  from  middle  of  stem 

Character  of  broken  surface granular,  60  per  centum ;  dull  silky,  40  per  centum 

Elongation  of  inch  sections ".18,  "39*.  ".13 


S  "  Cb7t.i/e[rfiect  .Xt^fZe 


.7i;e'^G^^^.  fi 


_,, 


SEi3S49l 
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TESTS    OP   IRON   AND    STEEL. 


No.  845. 

Marks,  ;^^^;o 

Diameter,  ".564. 

Secti(tnal  area,  .25  sqaare  inch. 


Applied  loads. 


^''^^'    i      incli. 


Pounds. 
250 
1.250 

2  noo 

8,750 

6,000 

0,250 

7,500 

a  750 

9,000 

0.250 

0,500 

9.750 

10,000 

10,250 

10.500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,0U0 

12,250 

12,500 

12,  750 
13,000 
13, 250 
13, 500 

13,  750 
14,000 
14,250 
14,500 
1 4,750 
15,000 
15,  500 
16. 000 
16,500 
17,000 
17,500 
18,  000 
18,500 
19,000 
19, 500 
20,000 
20,500 
21,  UOO 
21,500 

22,000 

18,800 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
36.000 
37,000 
38.000 
39, 000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50.000 

51,  OUO 

52,  000 
53.000 
r>4.000 
55.000 
50,000 
57,000 
58,  000 
59,000 
60,000 
62,  000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 


^^o?f?il  I  elongation 
per  Inch.  |  p^rlncli. 


Inch. 


0. 


88,000  \\ 


.000067 

.  000167 

.000300 

.00U433 

.  000600 

.000800 

.000967 

.  000967 

.  001033 

.001067 

.001100 

.001167 

.  001233 

.  001267 

.001300 

.  0uld33 

.  001367 

.001567 

.  002707 

.003000 

.  004433 

.  005600 

.006333 

. 0070UO 

. 007767 

.008933 

.  009833 

.010633 

.011500 

.012433 

.  U13333 

.  014500 

.  016067 

.019000 

.021433 

. 024333 

. 027000 

.030500 

.033500 

.  038000 

.0133 

.0467 

.0567 

.0667 

.0900 

.1333 

.1467 


Permanent 
set. 


Saccesaive 

permanent 

Bet. 


Remarks. 


Inch, 
0. 

.000067 
.000100 
.000133 
.000133 
. 000167 
.r00200 
.000167 

a 

.000066 

.000034 

.000033 

.000067 

.000066 

.0000.34 

.000033 

.  000i^33 

.000034 

.000200 

.001200 

.000833 

.000833 

. 001107 

. U00733 

.0OOCG7 

.000767 

.001166 

.000900 

.  OOObOO 

.  000F67 

. 000933 

.000900 

.  001167 

.00J167 

.  002833 

.  002433 

.  002900 

. 002667 

.003500 

.U03U00 

.004500 

.0053 

.0034 

.0100 

.0100 

.0233 

.0438 

.0134 


Inch. 
0. 

-.  0 .0033 
-.000033 
-.  000033 
-.000033 
-.000033 
-.000033 
-.0U0033 


Inch, 
0. 
-  .000033 
0. 
0. 
0. 
0. 
0. 
0. 


' 

, 

"""  —  ~  — 

-.'660033" 

0. 

i 

0.         .  000033 

.003800  ,   .003800 

1 

1 

1 

i 

\ 

5 

Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strcnffth  per  square  Inch  of  original  section pounds..      88, 000 

Elastic  limit  per  square  Inch  of  original  section do....      JJ>-"W 

Elongation  per  incli  after  rupture............... |°ch..      0.2400 

Elongation  per  inch  under  strain  at  elastic  limit ao ""  ,21 

Reduction  in  diameter  at  point  of  rupture ,-•*; uo....         .lo* 

Reduction  in  area  after  rupture,  per  centum  of  original  section .- • .- .--  --         *»•  ? 

Position  of  rimture ".5  from  middle  of  stem 

Character  of  brolicn  surface »/ oV "// "qV*"/ i? 

Elongatiou  of  inch  sections ^*'    '^^  »    "^* 
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No.  750. 


Secthaal  area,  .25  square  inch. 


Appi^kmda. 


leal 


2-9 
1.25« 

2,139 

%m 

7.3«    I 

t7»   ' 

'  I'M 

■  'il.20 

JiTSI 


1 


PerBauMre 

inch. 


IIM 
liTafl 
14. 000 
14  2» 
14.  SM 
14,  TM 
WW 

iiei« 

1I,M 

n.tDi 

I'M 

liS<4 


EUmfgmtiou    SacceBjive 


Pcunds. 

lt).0OU 
15,000 
£>,000 
2S.000 
80,000 
B9.000 
38,000 
37.000 
2S.000 
38,000 
40,0OU 
41.000 
12,000 
43.000 
4iOOO 
45.000 
'      46,000 
4T.000 
4it,(.)0O 
49.000 
50^000    I 
I      51.000    , 
52,000   I 
53,000    I 
54,000 
55.000   < 
58,000    , 
57.000   ' 
'     58.000 
59,000 
00. 000 
62,000 
61.000 
66.000 
66.000 
70.000 
2,000 


1 


70.000    1 
74  nnA    I 


I 

74,000 
74,  OW 


Inch. 
0. 

.oooisa 
.ooceer 

.000433 

.OOOCyffT 

.000733 

.000900 

.OOllifO 

.00126T 

.002^33 

.003500 

.004400 

.C05<.OO 

.00G6tf7 

.007833 

.O0H533 

.009633 

.010400 

.012007 

.012833 

.  0143G7 

.015367 

.0I71!«7 

.018400 

.010807 

.(121033 

.023000 

.024667 

.021»533 

.02816r7 

.030400 

.0321S7 

.035133 

.040500 

.047333 

.0S3733 

.063000 

.076333 

.0967 

.1400 

.1733 


O. 

.  0OO133 
.  000134 
.000166 
.  000134 
.  0001C6 
.  000167 
.  000200 
.  000167 
.  000006 
.  OOI267 
.  OOOOOO 
.  (M1200 
.  001067 
.  001166 
.  000700 
.  OOIIOO 
.  000767 
.  OOlC(67 
.  00O766 
.  O01334 
.  OOIOOO 
.  OOIOOO 
.0O1133 
.  001467 
.  001166 
.  001967 
.  001667 
.  OOt8C6 
.  001634 
.002233 
.  001767 
.002966 
.  005367 
.006833 
.  006400 
.04)9267 
.013333 
.  O-i0:;67 
.0433 
.0333 


Pennooentt 
set. 


Inch, 
0. 
0. 

0. 
0. 
0. 


Sacceaaive ! 


permanent 
set. 


Inch. 


Remarkii. 


IniiiAlloftd. 


0. 
0. 
.000033 

.000083 

:::::::;::::):::::  ::::i 

ElaatlG  Umit. 


.004133 


.004100 


.008707 


.004634 


.  015133 


.006360 


TenaUe  8tren<!th. 
lioad  at  time  of  rapture. 


General  summary, 
-    ^  ^  ««.^Y*  or  original  section poanda.. 

^jl^l^^v^^'^^f^jSf^^^^^ou r:.do.. 

EieticlmitpeTMinaTeincb  tL^T^^^ inch.. 

B^otjoa  per  InA  after  rnpt^^^-:^j^^^l^^ ^^ 

M«ti«iadianieleratpototo^  ^^ 

Wnrtiaa  of  awa  after  rapture,  p«>^     ^^^ l".8fh«ineck 


74,0M) 

35,000 

0.  2707 

.001100 

.174 


PMdDa  of  nplwe       _ 

Cbneterof  broken  anrfaoe 

n-M^doD  of  inch  aectioiDa ------- - 


silkv 
".  36*.  ".  31,  ".  16 
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TESTS  OF  IBON  AND   STEEL. 


Tube  No.  8.-8''  Converted  Rifle. 

No.  763. 

Marks,  b  tT'i 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


To1»L 


PouncU. 

250 

1,250 

2,500 

8,750 

5,000 

0.250 

7,500 

8.750 

9.000 

0,260 

0,600 

0,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,600 

13,750 

14,000 

14,250 

14,500 

JU,750 

15,000 

15,500 

16,000 

10,500 

17,000 

17,600 

18,000 

18,500 

18,900 


Per  sonare 
inch. 


Poufidf. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85.000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55,000 
66.000 
57.000 
68,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
75,600 


Elonntioii 
per  moh. 


Inch, 
0. 

.000167 
.000367 
.000467 
.000683 
.000800 
.000967 
.001183 
.001167 
.001200 
.001233 
.001800 
.001833 
.002167 
.004833 
.005667 
.006933 
.007933 
.009300 
.010367 
.  011267 
.  012167 
.014000 
.014633 
.015433 
.010633 
.  018167 
.019667 
.  021067 
.022838 
.024100 
.025500 
.027267 
.031400 
.035600 
.041167 
.047167 
.054783 
.065600 
.080400 


SacoessiTe 

eloDffation 

perlnch. 


Inok. 
0. 

.000167 
.000200 
.000100 
.000106 
.000167 
.000167 
.000166 
.000084 
.000033 
.000033 
.000067. 
.000038 
.000834 
.002666 
.000834 
.001266 
.001000 
.001367 
.001067 
.000900 
.000900 
.001833 
.000633 
.000800 
.001200 
.001534 
.001500 
.001400 
.001266 
.  001767 
.001400 
.001767 
.004133 
.004200 
.005667 
.006000 
.007566 
.010867 
.014800 


PermaaeDt 
•et 


In»K, 


0. 
0. 
0. 
0. 

a 

0. 
0. 


.000068 


.000067 


Sacceeeive 

permanent 

•et. 


Bemarkt. 


Inch, 


0. 


.000088 


Initial  load. 


.000034    i  Elastic  limit 


.006233 


.006166 


.012067 


.006684 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8607 

Hardness 11.18 

Tensile  strength  per  sqaare  inch  of  original  section pounds..       76,600 

Elastic  limit  per  sqaare  inch  of  original  section do....       40,000 

Elongation  per  inon  after  rnptare inch..       0.1183 

Elongstion  per  inch  under  strain  at  elastic  limit do 001333 

Redaction  in  diameter  at  point  of  rapture do .064 

Rednctiou  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Position  of  rupture ".86  ttom  middle  of  stem 

Character  of  oroken  surfkce,  fine  granular ;  spot  of  dull  colored  metal  at  circumference.    Hole, ".  04 

diameter  in  the  steel  at  point  of  fracture.    Several  small  holes  in  cjlindrical  surface  in  vicinity  of 

fracture. 
Elongation  of  inch  sections ".09,  ".16*,  ".09 
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Marks,  bVTV 
INaneter,  "M4. 


:So.  732. 


#       — 

srea,  ^5  sgaare  inch. 


tneh. 


1,000 
5^000 

12,060 

20.000 

Z\COO 

90,000 

S.'i.OGO 

9S.O0O 

37,000 

38.000 

30.000 

40.000 

41,000 

42.000 

43.000 

44,000 

43,000 

44^000 

47,000 

48,  KO 

49.000 

56,000 

51000 

52.000 

53,000 

54,000 

55^000 

56,000 

57.000 

58,000 

9.000 

tt,ooo 

t2,00O 
64,000 
66,000 

69.000 
70.000 


77,000 


I 


per  inch. 


Saoceaaive  ,  pe„uHieat 
elongation  '*«jjjj«"«»«"' 

inch. 


a 

.000133 

.000300 

.000433 

.000007 

.000707 

.000907 

.OOIICT 

.0012331 

.001633 

.002733 

.003OG7 

.005033 

.0O5€;33 

.006400 

.007233 

.008333 


.011O67 

.011733 

.012733 

.013600 

.015433 

.01636T 

.  01746T 

.018433 

.O19033 

.021533 

.020833 

.024700 


.0301CS7 


.051GOO 
.05S:B33 
.06^433. 

.0033 

.12Gr7 


O. 

.0O0133 

.000167 

.000133 

.  000234 

.  OOOIOO 

.  CNX>2O0 

.  000200 

.  000060 

.  000400 

.  OOllOO 

.  OOJ234 

.  O01068 

•  000600 

.  000707 

.  OOOS33 

.  001300 

.000834 

.001700 

.000660 

.OolOOO 

.  000867 

.001833 

.  000034 

.4101100 

.  O4I0066 

.  OO1500 

.OOIOOO 

.001800 

.  001367 

.001900 

.O01467 

.002100 

.004300 

.004700 

.006700 

.005733 

.  007233 

.000600 

.024M7 

.0334 

.0400 


Sacceasire 

pennaneiit 

set. 


S«iiisrka. 


a 

0. 
0. 
0. 
.000038 

.000033 
.000007 
.000133 


.003567 


.007733 


Inth, 


InttUlloAd. 


•| 


.000033 
0. 

.000084 
.000066 


ElMtio  limit 


.003434 


.004166 


.013400 


.005687 


Tensile  strengtb. 
Load  at  time  of  rapture. 


General  summary. 

^>»««rnaaa.xeiiiclior  oriKtonl.iiectlon •. poands..      77.0(0 

-,^a6ifti*n*^^I<j!S^^  of  original  •<«tion do...      .^.c-oo 

^S^«»l^»2e^i?TO^«re-. Inch..      0  2433 

WP»^^SK!^«/ltTSn  at  elartlc  limit do 0012.i3 

^^^:^.^t^t^i^%^  ^Vtnr^--' do 174 

^SSawtodSMse^ratpow^  52.2 

^i«*««**™l^J!2*^  ^-^-.rr. 1".3  from  neck 

^'*?5"*-?iSSSi'wiiie Bilky 

,i^cUr of  TOon»  ""f""^ "32.  "23   «  12 

]^^tte«f  iiK)'*^^^''''"^ ^         • 
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So.  755. 

Marks,  b  iT'k 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounda. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9.000 

9,250 

9.500 

9.750 

10.000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,5u0 

12,750 

13. 000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.500 

20,000 

20.500 

19,000 


Per  •qnare 
incli. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
3n.000 
37. 000 
38,000 
39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49. 000 
50.000 
51, 000 
5-2,  UOO 
53,000 
54.006 
65,000 
56,000 
57, 000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


EloniEatioo 
per  inok. 


Inch. 
0. 

.  000100 
.000233 
.000433 
.0UO600 
.  0007C7 
.000933 
.001100 
.001133 
.  001167 
.  001200 
.001200 
.001238 
. 001400 
.002600 
.  004100 
.  005100 
.  0059ti7 
.006600 
. 007400 
.  008467 
.  009433 
.010400 
.011007 
.012400 
.013167 
. 014G07 
.015867 
.110000 
.018000 
. 019433 
.  020700 
.  0-_>1733 
.  025033 
.  028000 
.031667 
.035833 
.040333 
.046500 
. 051500 
.050933 
.070333 
.0067 
.1567 


Sacceasive 

elon|;ation 

per  inch. 


Inch. 

0. 

.OOOlflO 
.000133 
.000200 
.  000167 
.000167 
.  000166 
.000167 
.000033 
.000034 
.000033 

0. 

.000033 
.000067 
.001200 
.001500 
.001000 
.000867 
.000633 
.000800 
.001067 
.000066 
.UU0907 
.  001-J07 
. 000733 
. 000767 
.  001500 
.  001200 
.  001033 
.001100 
.001433 
.  001267 
.  001033 
.  003300 
.  002967 
.003667 
.004166 
.004500 
.006167 
.  005000 
.008433 
.010400 
. 026367 
.0600 


Permaneat 
aet. 


Sacoessive 

permanent 

seu 


Bemarks. 


Indi. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.004233 


.008300 


Inch,       I 
0.  Initial  load. 


004238 


004067 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  sauare  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch. 

Elougation  per  inch  under  strain  at  elastic  limit t^ do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture. 1"  ftom  ncclc 

Character  of  Droken  surface fine  granular;  dull  spot  at  the  circumfierence 

Elongation  of  inch  sections ".  24*. ".  23, ".  15 


82,000 

40,000 

0.2067 

.001233 

.084 

27.0 


TESTS   OF   IHoN   AND   STEEL. 


63 


No.  756. 

Marks,  M^^fi 

Diameter,  ''.563. 

Sectional  area,  .25  sqaare  iucli. 


1 


Applied  loads. 


TotaL 


1 


I 


Pound*. 

250 

l,2r,0 

2,&00 

3.  '."lO 

5.000 

0.250 

7,M)0 

8,750 

0,000 

9,250 

d.TiOO 

9.7W 

10,000 

10.250 

]0,5U0 

10,750 

11.  OC^) 

11,200 

11,500 

11.750 

12.000 

1:^.250 

12,500 

l:f.7uO 

li,OoO 

13,250 

13.5UU 

13,750 

14,  OCO 

14,250 

14.500 

14,75J 

15,000 

15.500 

16.U00 

16.500 

17,000 

17,500 

18.000 

18,500 

18,000 

19.500 

^,000 

2i»,5O0 

21.000 

21,500 

19.100 


Per  nq uare 
incli. 


Pound*. 
1,(00 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
36.0U0 
37,000 
38,000 
30.000 
40.000 
41.0U0 
42. 000 

4;j,uoo 

44,000 
45,  OIK) 
40.000 
47,000 
48,000 
40.  QUO 
50,000 
51,000 
62, 000 
53,000 
54,000 
55.000 
50.000 
57,000 
58,000 
59.000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,  too 
76,000 
78,000 
bU.OOO 
82,0^0 
84.000 
86»000 


Elongation 
p«r  inch. 


Inch. 
0. 

.000100 
.  0U0L'b7 
.  0(K)433 
.000600 
.000707 
.000933 
.001067 
.001100 
.001133 
.  0<»1200 
.001?33 
.001207 
.OOiSOO 
.001333 
.001367 
. 001400 
.0014:13 
.001467 
.001533 
.002200 
.003033 
.005307 
.005900 
.000600 
.007267 
.  OC8607 
.010000 
.011233 
.011933 
.013000 
.014007 
.015367 
.017767 
.020400 
.022933 
.  025767 
.  0:9500 
.03:<000 
.037333 
.041667 
.047833 
.055800 
.0667 
.0983 
.1333 


SacceaeiTe 

eloo  •ration 

per  inch. 


Inch. 
0. 

.000100 
.000107 
. 000166 
.000167 
. U001U7 
.000166 
.000134 
.000033 
.000033 
.000067 
.04)0033 
.1000.34 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.OOOOtiO 
.000667 
.  000833 
.002334 
. 000533 
.  000700 
.000667 
. 001400 
.001333 
. 001232 
.000700 
.001067 
.001007 
.001300 
.  002400 
.002633 
.002533 
.002834 
. 003733 
.0035  0 
.004333 
.004384 
.006166 
.007767 
.0111 
.0266 
.0400 


Perroanont 
set. 


Saccesslve 

permauent 

set. 


Bemarks. 


0. 


Inch. 


IncK 
0. 
0.  ' 

0.  

0.  

0.  I 

0.  ' 

.000033  .000033 

.  0U0U33  :    0. 


Initial  load. 


i 

1 

.000033  1  0. 

, 

.000033    0. 

...... ......j.. .......... 

1 

.003433 

.003400 



.«a,0,,^^^^,4. -._* ^ 

.  .  •  •      .           '        . 

'**' 

•  •.... ...... 

«_ 

Elastic  Umit. 


Tensile  ptren^h. 
Load  at  time  of  ruptore. 


General  eummary, 

Snecifio  j;n«vity 7.P5C6 

HanlDOtts 14.40 

Tensile  strenieth  per  square  inch  of  original  section pounds..      f6, 000 

Elastlcliroit  per  sonare  inch  of  original  section do  ...      47,000 

Ekm^tion  perlnoh  after  rapture inch..      0.2533 

EkmftatioB  per  Inch  under  strain  at  elastic  limit do 0015::3 

Jiedaedon  in  diameter  at  point  of  rapture do 134 

ItedaetioD  in  area  after  rupture,  per  centum  of  original  section 41.0 

Pnsitioii  of  rupture ".2  from  middle  of  stem 

Character  of  broken  surface silky,  70  per  centum ;  flue  granular.  30  per  centum 

StongatioD  of  ineh  sections ".20,  ".40*,    .16 
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No.  757. 


Marks,  ^""o 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TdtaL 


Foundt. 

250 

],2S0 

2,500 

8,750 

5,000 

0,250 

7,600 

8,750 

9,000 

9,250 

9,5t0 

9,750 

10,UOO 

10. 250 

10,500 

10,70U 

11,000 

11,250 

11,500 

11,750 

12,000 

IJ,  250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,200 

17,400 


Per  eqnare 
iDcn. 


Foundt. 
1,000 
6,000 
10,000 
15,000 
20,0CO 
25,000 
80.000 
85,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47.000 
48,000 
40,(00 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
68,000 
59,000 
60,000 
62,000 
(M.OOO 
C6,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,040 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.000800 
.000467 
.000638 
.0410767 
.000967 
.001100 
.001188 
.001167 
.  001200 
.001?38 
.  001.67 
.001338 
.001400 
.  0l'31(i0 
.  004183 
.005338 
.006667 
.007500 
.00.<t883 
.000567 
.011267 
.012000 
.013133 
.  018738 
.015033 
.010067 
.  017483 
.018600 
.019938 
.020800 
.022500 
.025933 
.  029033 
.032833 
.036733 
.041000 
.047000 
.064500 
.063333 
.075888 
.1067 
.1500 


Sncoenive 

eloDfmti<» 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000167 
.000166 
.000134 
.000200 
.000133 
.000038 
.000034 
.  00()0:»3 
.000038 
.0u00'i4 
.000066 
.000067 
. 001700 
.U01033 
.001200 
.001334 
.000838 
.  0013.13 
.000734 
.001700 
.  0(10733 
.001138 
.000600 
.0013<K) 
.001034 
.001866 
.001167 
.001833 
.000867 
.001700 
.003433 
.  003100 
.003800 
.008000 
.004i67 
.006000 
.007500 
.008833 
.012500 
.030867 
.0433 


Permanent 


Indi. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacoeetire 
permanent 


Bemarks. 


IfUh. 


0. 


.C03767 


009367 


.003767 


.G06000 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summarjf. 

Tensile  strength  per  sqaare  inch  of  oridnal  section ponnds..      61,040 

Elastic  limit  per  square  inch  of  original  section do 42,000 

Elongation  per  incn  after  roptnre inch..      0.2238 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .001400 

Bedaction  In  diameter  at  point  of  rapture do 164 

Redoction  in  area  after  mptore,  per  centam  of  original  section 49.7 

Position  of  niptnre ".65  fVom  neck 

Character  of  broken  sarfaoe Allky,  with  traces  of  fine  granulation 

Elongation  of  inch  sections ".42, '".14, 'Ml 
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JMTiI 

I>ianietor,  ''Mi. 


^o.  844. 


'7       -'"'  — 

area,  ^  square  incli. 


Pbtmii 
iDca. 


T,5M 
1.250 

n,79i 

11, 5» 
11  T» 

i  12.S0O 
■  12,730 


13.2SI 
13,510 
U730 

iim 

liM 

u^ooo 

14,(« 
11S40 

n.on 

IT,  501 

Mm 

l«.30O 
11,000 
U.S00 

n.5iio 

^  tm 

11,010 


15,0U0 

2n,ooo 

25,000 

30.000 

35,000 

98.000 

37,000 

38,000 

88,000 

40.000 

41,000 

42.000 

43.000 

44,000 

45,000 

40,060 

47,000 

48,000 

48^000 

M.O0O 

51,000 

52,000 

S3. 000 

54.000 

55,000 

50,000 

57,000 

58,000 

SB.  000 


62,000 

6«,000 

«,000 

<8,000 

70.000 

72,000 

74,000 

7«,0CO 

78,000 

80,000 

82,000 

84,000 

86,000 

89,000 

8^240 


/ 


rAtton 


Saeceosive 

elongation 

per  inch. 


/ 


Inch. 
0. 
0. 
0. 

.000100 
.0002flT 
.000433 

.ooosoo 

.000»^33 
.000067 
. 000)900 
.000033 
.001000 
,0tnO33 

.ooxoerr 

.001100 
.00112I3 
.001233 
.001307 
.001507 

.ocenoo 

.003000 
.004433 
.005100 
.006100 
.007333 
.000000 


.01C»3OO 
.011233 
.0121«7 
.013333 
.015G«7 
.0174O7 
.013>B33 
.022307 


.0287^7 

.032307 

.03GOOO 

.040X€r7 

.0407 

.0333 


.0800 
.1200 
.1.600 


O. 


1... 
I 


.000100 

.  O00I67 

.  000166 

.  O00167 

.  O00167 

.  000033 

.  0OOO33 

.  00OO34 

.  000033 

.  000033 

.000007 

.  000033 

.  000034 

.  000033 

.  CH>O033 

.  OOOIOO 

.  OOOI34 

.  000200 

.  000433 

.  OO1600 

.  OO0S33 

.  000667 

.  OOIOOO 

.  O01233 

.  O00G67 

.  <M>1333 

.  O00067 

.  000033 

.000034 

.  001166 

.0O1034 

.002200 

.00*2366 

.002534 

.003233 

.008167 

.003600 

.003633 

.004167 

.0O6&J3 

.0006 

.0134 

.0133 

.0400 

O400 


PerniADent 
set. 


SncceMire 
permaneot 

set. 


I 


/fidL 


0. 


.000033 

.000083 
.0000153 
.000067 
.000067 
.000067 
.000067 


Inch. 

a 

—  .000083 

0. 
0. 

—  .000034 
0. 

0. 
0. 


InitUl  load. 


I— .000067 


000067 


0. 


Elastic  limit. 


.001900 


.001067 


Tensile  stren^rth. 
Load  at  time  of  raptare. 


Gemeral  summary* 


■  ••«■  •*««* 


inch. 


J 

c 


-  ---r  * '"iL'Ar'oTiiciiJsl  section pounds. 

Are  toct*  H^_J 7  .^w»4iAn 

Ifl  tftfTafler  ruptorc,  pe^  Jt^Trr.".?.  .7.?.'^7. . . . '. "9  ftt)m  necic 


^  limit  per  scniare  ^n^^^L^^  -  -  -  - 
ration  DCTiflch  after  ^^V^^ll®  "♦  eia 

cti»Bin^i»»«*«^**^lP--i5  T>er  oentam  of  original  section 44.6 


i,  elaatlcUmlt do 


7.8542 
n.98 
88.240 
45.000 
0. 2367 
.001133 


(IMD 

^"^'-^iss^ - 


sOkj,  interspersed  with  granular  metal 

; '^  87',  • .  10, ".  15 


SBJ^^J^  nearer  ii?»  Soilo-rri  t;^art^^v21 


SEx36  4gi 
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Marks,  p^-fj, 

jykLmeter,  ".564. 

SectioDBl  ttreaf  .25  square  incli. 


J^o.  754. 


ImaL 


'PerfQBare 


/ 

/  EioDfnUion 
periaeb. 


IS.W 


ImelL 

a 

.OOOIOO 
.000233 
.000400 
\  000900 
.000733 
.000333 
.001083 
.001007 
001138 
.001200 
.001293 
.001267 

.ootsoo 

.001987 
.001400 
.00-.MS3 
.008800 
.004783 
.005407 
.008500 
.007500 
.008700 


( 


.010000 
.011400 

.013033 
.014683 


.oioaoo 

.018000 


«,000 

68^000 

70,000 

T2,0U0 

74,000 

7«,000 

71,000 

80,000 

82.000 

ar,0M 


029107 


.037067 
.042Of33 
.04S4OO 


.1700 


'  elon^Ation 

/ 
1 

PennaxMot 

Mt 

SnooeMire 
penuuncnt 

ML 

Bemarks. 

Ol 

.  OOOIOO 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
~.  000088 

Inch, 
0. 

I&iHal  load. 
Blaatic  limit. 

.  000133 

.  000107 

.  000200 

.  00O133 

.  OfKHZOO 
.000100 
.  000034 

-.ooooii" 

.  000060 

000007 

000083 

.  <H>0034 
000088 

0. 

.000038 

000067 

000083 

<M)miB3 

.OOllCT 
OOH33 

.002088 

.002083 

001033 

OOIOOO 

.  001200 
000007 

.008700 

"VooiiS" 

O01288 

000800 

001638 

001500 

000834 

O00838 

1 

001800 

TensUe  strength. 
Load  attune  of  mptare. 

001367 

000308 

002700 

002900 

0O8234 

003688 

004234 

.004068 

.O0O387 

\           .007033 

\           .  010167 

\          .  014187 

i          .048033 

1         .0438 

1       ; 

-\ 

General  oummary, 

..•^ram&areii&cib  oC  orlKlnal  section pounds..      82,080 

-ne^lC* ^.JSiSSi  of  origmal  aeotlcHi do....      43,000 

t*^»i5e^**^^?™^\»T«.Tr: inch..      0.2400 

^^^l^?^!Sdy^wSn«t  elastic  limit do 001400 

55?S£p^,*»**5Lr?2f^tato€-rnptaTe do 164 

^g?irdi»»t«i5i^iSe,percentnmoforig^  49  7 

1^S5*»^2t!^  .V^.--- •— •• ".»  from  middle  of  stem 

^'StSSS^'^^^ ' •:;;;.■;:;;:;;;; • "livii^'J/'i? 


TESTS   OP   IRON   AND   STEEL. 
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No.  879. 

Marks,  b^t/i  * 

Diameter,  ''.563. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Poundt. 

250 

1,250 

2,500 

3,750 

5.000 

6.250 

7,500 

8.750 

0,000 

9,250 

0.500 

9,750 

10,000 

10.230 

10,500 

10,750 

ll.OOO 

11.250 

11.500 

11,750 

12.000 

12, 2Z0 

12,500 

12. 750 

13,000 

13.250 

13.500 

13.750 

14,000 

14,250 

14,500 

14.750 

15,000 

15,500 

10,000 

16.500 

17,000 

17,500 

laiMiO 

1«,500 

19,000 

19,500 

20.000 

20.040 

17,100 


Per  square 
inch. 


Pounds. 
1.000 
5,000 
It),  000 
15,000 
2U.000 
25.000 
30.000 
35.000 
30,000 
37,000 
38,000 
30.000 
40,000 
4t,000 
42.000 
4.1, 000 
44.000 
A\  000 
40,000 
47,000 
48.000 
4').  000 
50,000 
51,000 
52,000 
5".  000 
54.000 
55,000 
56,  OUO 
57.000 
58.000 
59.000 
60.000 
C2.000 
04.000 
66.000 
68.000 
70,000 
72,000 
71.000 
76.000 
78,000 
8U,000 
8J.160 


EloDjzatioD 
per  incli. 


Inch. 
0. 

.000100 
.  000267 
.  000433 
.000600 
.000767 
.00U93'J 
.001100 
.001133 
.001107 
.001200 
.  001233 
.001267 
.  00i:t67 
. 001G67 
. 002067 
.002767 
.003000 
.  005167 
.005:HJ7 
.  007J67 
.008067 
.  009267 
.009S33 
.011000 
.  012033 
.013600 
.  015000 
.  OICOOO 
.017167 
.018667 
.  (U9C67 
.  02133  J 
.024367 
.  027500 
.  031167 
.  033533 
.040667 
.046667 
.053667 
.  063000 
.  077000 
.1067 
.1233 


Successive 

oloDjsatioD 

per  iocb. 


Inch, 


0. 


.000100 
. 000167 
.  000166 
.000167 
. 000167 
.0(»0166 
.  00!JlG7 
.000033 
.  (100034 
.  000033 
.000033 
.000034 
.000100 
. 000300 
.000400 
.  000700 
. 001133 
.001267 
.000800 
.001100 
.OOldO 

. ooi:oo 

.000566 
.001167 

.  ooioa^ 

.001567 
.001400 
.  OOlfJOO 
.001107 
.  001500 
.001000 
.001666 
. 003034 
. 003133 
.003067 
. 004366 
. 0?5134 
.006000 
.007000 
.009333 

.  owm 

.  0297 
.0166 


PermaneDt 
set. 


Snccessive 
permanent  1 
set.        I 


Kemarks, 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch, 


I 


Initial  load. 


0. 


.  002300 


.002300 


.  007400 


.005100 


Elastic  limit. 


Tensile  strenirtb. 
Load  at  time  of  i  aptnre. 


General  eummary. 

Tensile  strength  persqaare  inch  of  original  section pounds . .      80, 160 

Elastic  limit  per  sooare  inch  of  original  section do  ...      40,  OOO 

Elongation  per  inch  after  raptare inch. .      0. 170O 

Elongation  per  inch  ander  strain  at  elastic  limit do 00 1 267 

Bednction  in  diameter  at  point  of  rupture do 123 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture • ...".75  from  neck 

Character  of  broken  surface granular,  60  per  centum ;  silky,  40  per  centum 

Elongation  of  inch  sections ; ".83',  ".09  ".0> 
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TESTS   OP   IRON  AND   STEEL. 


No.  880. 

Marks,  B^^/i 

Diameter,  ^'.563. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

3,750 

^000 

6,250 

7,500 

8,750 

9,000 

0,2o0 

9,500 

9,7  0 

10,000 

10,250 

10,500 

to,  750 

11,000 

11. 250 

11. 500 

11, 750 

12.000 

12, 250 

12,500 

12. 750 

13, 000 

13, 250 

13,500 

13,750 

14,000 

14, 250 

14,500 

14. 750 

15,000 

15. 500 

16,000 

1«,500 

17, 000 

17.500 

18,000 

18,5C0 

19,000 

19, 5C0 

20, 000 

20,020 


Per  soaare 
incn. 


Poundt. 
1.000 
5,000 
10.000 
15.000 
20.000 
25,000 
30, 000 
35,000 
86. 000 
37. 000 
38, 000 
39.000 
40, 000 
41, 000 
42, 000 
43, 000 
44. 000 
45,  OCO 

46,  oeo 

47, 000 
4H,  000 
49, 000 
50.  OUO 
51, 000 
52,000 
53,000 
54,000 
55, 000 
66, 000 
57, 000 
68.  Oi^ 
59.000 
60,000 
62,000 
04.000 
66, 000 
68,000 
70, 000 
72, 000 
74.000 
76,000 
78, 000 
8u,000 
80,080 


per  inch.  .  ^^^^^^ 


Inch. 


0. 


. 000133 
.000300 
. 000467 
.000633 
. 000800 
.000967 
.  001133 
.0011C7 
..  001200 
.001233 
.  001267 
.  001300 
.  001367 
.  001467 
.  C016S3 
.  002333 
.  003333 
.  004400 
. 005333 
. 0001C7 
.  007400 
.  0085t>3 
.  000333 
.  010383 
.  012000 
.  013533 
.014333 
.015000 
. 016000 
.  017833 
.  0189H3 
.020000 
.  023 1C7 
.  0266G7 
.029667 
.0346C7 
.  039000 
.044500 
.050600 
. 050667 
. 071607 
.1033 
.1167 


0. 


Inch. 


.  000133 
.  0C«Oie7 
.000167 
.  000166 
.  000167 
. 000167 
.000166 
.000034 
.0OOC33 
.  000033 
.  000084 
.  000083 
.  0000C7 
.  000100 
.  0001C6 
.  000700 
.  001000 
.  001007 
.  000933 
.000834 
.  001233 
.001133 
.  000800 
.001 OCO 
.001667 
.  001583 
.000800 
.000667 
.  OolOOO 
.  001833 
.  001100 
.  001067 
.  003167 
.003500 
.003000 
.005000 
.  004333 
.005500 
.006100 
.009067 
. 012000 
.  031033 
.0134 


Permanent 
eat. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Snceessire 

permanent 

set. 


Inch. 


.000083 


Bemarks. 


Initial  load. 


.000033 


.001833  .001800 


.006667 


.004834 


Elaatlc  limit 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section .....ponnda..     80,060 

£lastio  limit  per  sqoaro  inch  of  original  section do —     41,000 

Elongation  per  inch  after  rapture •« • inch..     0.1700 

Elongation  per  inch  ander  strain  at  eleastio  limit do 001367 

Beduction  in  diameter  at  point  of  rnptore do 144 

Redaction  in  area  after  rnptore,  per  centom  of  original  section 446 

Position  of  rnptnre 1"  fSrom  neck,  obliqae 

Character  of  broken  smface - • silky 

Elongation  of  inch  sections ''.32*,  'MO,  ".09 


TESTS   OF  IBON  AND  STEEL. 
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^  No.  758. 

i-        ^hetianal  area^  J25  sq  aare  inch. 

N 


/ 


/ 


1 


299 
15W 

1.36 
7.501 

*.^ 

.^» 

Via 

u,sn 
,iii» 


r' 


11131  . 

i         ]^^  ! 


2,000 
5,000 
10.  000 
1^000 
20,0v0 
25.000 
M,000 
83^000 
3ft.  000 
37,000 
38.000 

3a.eoo 

40,000 
41,000 
43,000 
4S,0Q0 
44,000 
4S.00O 
4^000 
47,000 
48.000 
4%  000 

so,ouo 

SI,  000 


53,000 

Hooo 

W.000 
^000 

5*.  000 


i2\ 


3I.S0O 

II,1M 


1 


Sooo 

68:000 

70.000 

72,  WM) 

74,000 

70,000 

78.000 

dO.OOO 

82,000 

82.1*20 


/ 


I 


/ 


I 


01 

.000133 
.C00267 
.000433 

.000600 

.000767 

.000900 

.001039 

.00104f7 

.001100 

.001133 

.ooiiirr 

.001200 

.001233 

.001207 

.001300 

.001307 

.0O14OO 

.003233 

.0C5233 

.006200 

.007667 

.0Of667 

.010133 

.011033 

.012433 

.  1S4333 

.014333 

.015333 

.016000 

.  01T04Sr7 

.0L7S33 


Oil 
032333 


042000 
C47833 


1207 


O. 

.0OO183 

.000134 

.  OC0I66 

.O00167 

.  OO0167 

.  000133 

.  000133 

.  CKM)034 

.  000033 

.  000033 

.  000034 

.  000033 

.  O00033 

.  00003I 

.  0OOO83 

.  OOOC67 

.000038 

.  Ol*lS38 

.002000 

.0O0067 

.  001407 

.  001700 

.000760 

.000000 

.  001400 

.001000 

.  OOOOOO 

.  OOIOOO 

.  000667 

.001007 

.  000706 

.  001834 

.002008 

.  <»03007 

.003207 

.003006 

.  005400 

.004267 

.  ;>05833 

.007534 

.  010183 

.0145 

.04n 

.0206 


Permftnevt 

Mt. 


Sacoefl«iTo 
pwrnanent 

ML 


Inch. 


0. 
0. 
0. 
0. 

0- 
0. 
0. 
0. 


IneK 


0. 


.000083 


.000067 


.007100 


000OB4 


007083 


lUmwlw. 


Initialled. 


Slaatio  limit. 


Tensile  ttrength. 
Load  at  time  of  rnptnre. 


Gentral  9ummary, 


i-i.*«,*  ^  •««»S'ii"o^o?li52S'SJ5S"^.  :::::::::::::::::::::::::::::::::?:t!' 


^^^'^rS^l'^^^'^'^f'^'i^''^^- 


.do., 
do 


*/ 


waofraviiare.. 
Kterof  oroken 

loftakchaecoona. 

S.Ex.36 


.80 


#/ 


.41' 


..      82,120 

45,000 

..      0.2233 

..     .001400 

.  174 

92.2 

from  neck 

fine,  silky 

,  ".15,  ".11 


S  "  Carti^BT^ect  Jii/Y^ 


JZrjstSe  ^^^th.^ 


«>*fi^5&^Z^ 


r  -  AS.37^  - \ 


je-      A9.^7^' 1| 


SEx9649f 


TE8T8   OF   lEON   AND   STEEL. 


6Z 


No.  879. 
Harks,  b^'^'j  * 

Diameter,  ''M3. 
Scctiona/ area,  .25  square  inch. 


Appikd  loads. 


Tml 


J^vndt. 


Pergqusm 

I        IDCtL.         / 


« 
^ 


/ 


12^ 

5,ftO 

6,730 

Vice  I 

■  \im 
iiso 

nsoD 

UTJO 


11 5« 

UTJO 
HW 
11  SO 
11300 
11.750 
15,  M 

li,SOO 

17.000 

lS,Odi) 
1I.W 

a,o?o 

'AM 


I        I 

per  inch,     i 


Founds. 

2.000 
5,000 
lJ,(Ki> 
Jo.  OCW 
2.1.000 
2S.  (w)0 
S0,ijijO 
3.r(S)0    I 

3a.  c^f}   ' 

37,  .SCO    ; 

33,iK)0  ' 
411.000  f 
41,000    I 

44.  wo  ! 
*&.m  ' 

47,  tW    ;' 
4S.W.K)    1 
4I00O 
50,000 
51,000   ' 

5>.fJU0 

54.  C^ 

55,  COO 

57.000 

Sfl.tflO 

ftt.003 

62,000 

(AM 

66.1100 

68.0ix> 

70.000 

71000 

71,000 

76.000    ', 

78.000    I 

S'J.0OO    ' 

8J,1W    1 


I 

,       Inch. 

/    ^• 

;    .  oooioo 

.  0CiOi33 

I     .  ooodfO 

I      .  0OO767 
'      .  0*>*t933 

.001133 

.oniiCT 
.001200 
.001233 
.00126T 

.  ooi;iC7 

.  (IJICCT 
.  0:it»0€5T 
-  0027OT 

.  «>5I6T 
.(Ki5'Hr7 
.(X»7v  G7 
.  OOSOCT 
.  0O9-2CT 
.  C»0t>T^33 
.011000 

.  oi2o::3 

.013GOO 
.  Ol"iOCO 

.  OlOOOO 

.oiTier 

.OlSGOT 

.  o-:ii33  t 

.  tr2-»3€5T 

.031ieT 
.033533 
.040GGT 
.OA6CG7 
.053<5«T 

.oe300o 

.UTTt*00 
.10G7 
.  1233 


/ 


/ 


Snceesaive .  p-__^_„4   Snccewlre 
eJonsration  .^ermwieni  p^rnoancnt 
per  iocb.   ' 


set. 


permam 
set. 


Remarks. 


I 


Inch, 

\  OOOIOO 
.  04;0167 
.  0011166 
,  000167 
,  000167 
,  <M)Ol66 

tM»O0J3 

f  oo«:j4 

000033 
00<:»'j33 
000034 
OOOJCO 
OOilSOO 
CH>04<K) 
OJ0700 
U01133 
001267 

<|01100 
OOIO^O 

uoi  :oo 

O005«« 
.  OOH67 

.  ©oioai 

.  0015C7 
.  001400 
.  OOl'lOO 
.  001 1G7 
.001500 
.  OOIOOU 
.  OUIGCO 
.  OO30:j4 

.  oo3ir)3 
.  003(i67 
.  0O4:«e 
.  0"'5l34 
.006000 
.007000 
.C0D333 
.  Ol4'K)0 
.0207 
.0168 


;?     t 


0. 
0. 

(». 

0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


Inch. 


loitial  load. 


0. 


Elastic  limit 


Tensile  strength 
Load  at  time  of  i  uptare. 


General  summary. 


EuUclDmtperiqTiareincUof  oxigiJaalwHStlon do 

BflBpKWB  per  radi  after  ™Pl'?'^ '♦  '  "l^tic'lliiit li«    * 

5^permcbui»der»txaiiiatrfa8ttcllm^^ do... 

JetetoiTdiameteT  at  point  ofraptnw^...^^^^^^^  do... 

MvtioainarcaafterraptxiTO,  per  centum  of  original  Becuon 

niflfnmiaiA  ...-------•-•••-•••• — '.75  from  necK 

S«rfSrSStt"«iVitai© granular,  60  per  centum ;  aflky,  40  per  centum 


80, 100 
40.  0(X> 
0. 1700 
00rjG7 
.123 
30.2 


tpttioD  of  inch  sections 


// 


.33-,  ".09  ".0» 
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TESTS   OP  IRON   AND   STESlL. 


No.  892. 
Marks,  jj^r,^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pound*. 

250 

1,250 

2,600 

8,760 

5,000 

0,250 

7,500 

8,750 

9,000 

9,2fl0 

0,500 

9,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12.500 

12,750 

13, 000 

18, 250 

18,500 

13,760 

14.000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

10.500 

17,000 

17,500 

18,000 

18, 500 

19,000 

19,500 

20, 000 

20.500 

21,000 

21. 210 


Per  BOTiare 
incn. 


P<nindt. 
1,000 
5.000 
10.000 
15, 000 
20,000 
25, 000 
30.000 
85.000 
80,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
41.000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,840 


Elongation 
per  inch. 


7ncA. 
0. 

.000100 
.000800 
.000438 
.000600 
.000767 
.000933 
.  COllOO 
.001183 
.001167 
.001200 
.  OOl'JSS 
.001267 
.001383 
.001867 
.001367 
.  CO140O 
.001467 
.001500 
.001633 
.003738 
.005433 
.006600 
.  007267 
.008488 
.000333 
.  010400 
.011167 
.012833 
.013933 
.015000 
.016000 
.017167 
.019887 
.022333 
. 024700 
.028000 
.031067 
. 0350U0 
.040333 
. 045107 
.052000 
.  059007 
.073000 
.1000 
.1433 


Socceestre 

elongation 

perlnch. 


Inch, 
0. 

.000100 
.000200 
.000138 
.000167 
.000167 

.oooice 

.  0001G7 
.000081 
.000034 
.000033 
.000033 
.000034 
.000068 
.000034 
0. 

.000038 
.000067 
.000038 
.000133 
.002100 
.001700 
.001167 
.000667 
.001166 
.000900 
.001067 
.000767 
.001666 
.001100 
.001C67 
.001000 
.001167 
.002200 
.002966 
.002367 
.003300 
.003667 
.003333 
.005333 
.004SS4 
.006833 
.007C67 
.013333 
.0270 
.0433 


Permanent 
set. 


SnceessiTc 

permanent 

set. 


Itieh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


000067 


.004800 


Hemarka. 


0. 


Inch, 


.000067 


Initial  load. 


Elaadc  Umit. 


.004788 


TeDAile  strength. 


General  $ummarif. 

Tensile  strength  per  square  inch  of  oriclnal  section pounds..      84.84(> 

Blamiclimit  per  sanare  inch  of  originu  section do....      46.00(> 

Blonjcation  per  incn  after  ruptare inch..      0.1967 

Xlongation  per  inch  under  strain  at  elastic  limit do 00150<V 

Bed  action  in  diameter  at  point  of  rupture do 114 

Beduction  in  area  after  rupture,  per  centum  of  original  section 86.4 

Foeltlon  of  rupture ".5  fh>m  middle  of  stem 

Character  of  broken  surface granular,  56  per  centum  i  dull  silky,  45  per  centun 

Elongation  of  inch  sections • ".28\  ".24,  ".12 


TESTS  OF  IBON  AND   STEEL. 


Mwkii,  B  T% 
Diameter,  ".563. 
Sectional  area,  .25  sqnare  inch. 


— — 

.«»w 

.oiijai 

BadnclloD  Id 


itienjUi  per  iqiun  Inch  of  oHelDRl  aecUoa ponnds-        BO,  16l> 

-—lit  per  ■giuielDFti  of  origlDU  Motion <lo —        43,000 

iperloei  ■flo' rnpture inch..        0.2333 

'  pfr  Inch  imiler  ilralu  at  elMtio  limit do...      .001367 

In itlunrier  »t  polot  of  niptew ...ilo —  .113- 

l«r  rnptnre,  per  c«iitiiiD  of  orlgliul  wcUoB S«.  * 

iptara ".Ifrom  mlildloof  alem 

uTokm  (nrboa ellliy 

f  iBch  Mnlaiii ".M,  ",BJ*,  ".I* 
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TESTS   OF   IRON  AND   STEEL. 


No.  804. 

Marks,  jjjji 

Diameter,  ".504:. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 


TotikL 


Poundt, 
250 
1,250 
2,600 
3,750 
5.000 
0,230 
7,600 
8,750 
10,000 
10,250 
10.500 
10,750 
ll.O(.0 
11,250 
11,600 
11,750 
12,000 
12. 250 
12.500 
12,750 
13,000 
13,250 
13,500 
18.750 
14,000 
H,260 
14,600 
14,760 
15,000 
1^600 
16,000 
16,600 
17.000 
17,600 
18,000 
18,500 
10.000 
10,600 
20,000 
20,500 
21,000 
21,500 
22.000 
22,600 
22,760 


Per  MQftre 
iDcn. 


Poundi. 
1.000 
6.000 
10, 000 
16,000 
20,000 
25, 000 
80,000 
35,000 
40.000 
41,000 
42,  000 
43,0C0 
44,000 
45.  OlO 
46, 000 
47.000 
48,000 
49, 000 
6(1,000 
51,000 
62. 000 
63,000 
64,000 
56.000 
56,000 
57,000 
68,000 
60, 000 
60,000 
62,000 
64,000 
CM),  000 
68,000 
70, 000 
72, 000 
74,000 
76,000 
78, 000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,  000 
91,040 


Elonicatioii 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000933 
.001100 
.  0U1267 
.  OOISOO 
.  001333 
.001367 
.  001400 
.  001433 
.  001407 
.  001600 
.001533 
.001600 
.001607 
.001700 
.001900 
.002967 
. 005133 
.006233 
.000933 
.007833 
.008f(33 
. OICOCO 
.  011267 
.013000 
.015000 
.  017500 
.020333 
.022833 
.025067 
.  C286U7 
.  031677 
. 035677 
.  030700 
.0433 
.0507 
.0633 
.0733 
.0967 
.1367 


SocceMive 

elongation 

per  inch. 


Inch, 
0. 

.000133 
.000107 
.000167 
.000166 
.000167 
.000133 
.000167 
.000167 
.000033 
.000083 
.000034 
.0001133 
.000033 
.  000034 
.000033 
.000033 
.000067 
.000067 
.C00OC3 
. 000200 
.  001067 
.  002100 
.001100 
.000700 
.000(^00 
.001000 
.  001107 
.C01267 
.  001733 
.002000 
.002600 
.002833 
.002600 
.002234 
.003600 
.003000 
.004000 
.004033 
.0036 
.0134 
.0066 
.0100 
.0234 
.0400 


Permanent! 
set. 


Sncceeeive 

permanent 

aet. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Bemarkt. 


Initial  load. 


0. 


.000100 


.004267 


.000100 


Elaatio  Umit. 


.004167 


.008967 


Tensile  strength. 


Crcneral  summary. 

Specific  gravity 7.8522 

Hardness 1^23 

Tensile  strength  per  square  inch  of  original  section pounds . .      91 ,  040 

Blastio  limit  per  square  inch  of  original  section do...      61.000 

Elongation  per  incii  after  rupture inch..      0.2267 

Elongation  per  inch  under  strain  at  olaaticlimit 1 do 001700 

Redaction  in  diameter  at  poiut  of  rupture do...-         .164 

Reduction  in  area  after  ruptara,  per  centum  of  original  section. 49. 7 

Position  of  rupture ''.4  from  middle  of  stem 

Oharacterof  broken  surface silky 

Elongation  of  inch  sections ".19,  ^'.86*.  ".13 
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No.  895. 


Marks,  mtIo 

Diameter,  ''.564, 

SectioBal  area,  .25  sqaare  inch. 


Applied  loftdt. 


TotaL 


250 
1,250 
2,500 
3,750 
flvOOO 
e.250 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
ll,O0O 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15,500 
16^  COO 
16.500 
17,000 
17,500 
18,000 
18.500 
10,000 
19,500 
20.000 
20,500 
21.000 
21.S00 
22,000 
22.500 
22,  CO 
IS,  200 


PerMoare 
SncD. 


Pmmdt. 
1,000 
5,000 
10,000 
lo.OOO 
20,000 
25,000 
90,000 
85,000 
40,000 
41,000 
42,000 
43,000 
HOOO 
45,000 
401000 
47,000 
4^.000 
49.000 
50,000 
51,000 
62,000 
53,000 
54*000 
55,000 
00.000 
67,000 
58,000 
60.000 

eo.oco 

02,000 
64.0C0 
60.000 
68, 000 
70,000 
72,000 
74.000 
76,000 
78,0C0 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90,480 


Eloneatlon 
per  Inch. 


Inch, 
0. 

.000133 
.000300 
.0(0467 
.000633 
.000800 
.001000 
.001133 
.001300 
.001333 
.001367 
.001400 
.0014?3 
.001467 
.001500 
.001533 
.001600 
.001667 
.001700 
.001933 
.003383 
.004867 
.006000 
.007067 
.007800 
.00»333 
.000667 
.010633 
.  011933 
.013733 
.015500 
.018607 
.020833 
.023333 
.020333 
.029667 
.033167 
.037888 
.041600 
.  04701 0 
.054333 
.0633 
.(787 
.1033 
.1409 


Saccotslve 

elongation 

per  inch. 


I 


0. 

.r00133 
.000167 
.000167 
.000166 
.000167 
.000200 
.000133 
.00(167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000233 
.  0014C0 
.001534 
.001133 
.(i01067 
.000783 
.0005?3 
. r01384 
.001106 
.001  ICO 
.001800 
.001767 
.C03167 
.002160 
.00:500 
.0030f0 
. 003334 
.003500 
.004166 
.004207 
.  OOMOO 
.  0(17333 
.  008967 
.0134 
.0260 
.0367 


Permanent 
•et 


Socoewivo 

permanent 

aet 


Inth. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


IndL 


0. 


.000133 


.000188 


Kemarka. 


Initial  load. 


Elaatio  limit. 


.005100 


.004967 


.009967 


.004467 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary, 

Tensfle  atrencth  per  square  inch  of  original  section ponnda..      90,480 

EUatie  limit  per  flonare  inch  of  originaXsection do....      50,000 

Elongation  per  incn  after  mptnre inch..      0.2200 

Ekmgation  per  inch  nnder  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  mptare do 144 

Bedoction  in  area  after  mptnre,  per  centum  of  original  section 44.6 

PoflitJOD  of  rnptnre ".5  ftx>m  middle  of  stem 

Character  of  broken  snrfhce aUky;  tracea  of  granulation 

JOongatlon  of  inch  sections ".24,  ".30*, 'M2 
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TESTS  OF  IRON  AND  STEEL. 


No.  896. 

Marks,  ^8  T.^ 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Pounds. 
230 
1.250 
2,600 
8.750 
5,000 
6,250 
7,500 
8.730 
10,000 
10,250 
10.500 
10,750 
11,000 
11,25C 
11,500 
11,750 
12.000 
12.250 
12,500 
12.750 
18,000 
18,250 
13,600 
13,750 
14,000 
14,250 
14.600 
14,750 
15.000 
15,500 
16,000 
16,5C0 
17,000 
17,600 
18, 000 
18,500 
19, 000 
10, 600 
20,000 
20,600 
21,  COO 
21.500 
21,840 


Per  ■qoAre 
Incn. 


Poundt. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
80,000 
85.000 
40,000 
41. 000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
53,000 
56.000 
57.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78, 000 
80.000 
81,000 
84,000 
86,000 
87.380 


Elonjtatlon 
per  inch. 


Itteh. 
0. 

.000133 
.000267 
.000400 
.000600 
.000733 
.000000 
.001067 
.  001233 
.001267 
.001267 
.001300 
.001367 
.001400 
.001600 
.  001733 
.003933 
.  004833 
.006100 
.006900 
.  007400 
.008267 
.  OOOoOO 
. 010300 
.  011600 
.012300 
.013600 
.014667 
.016000 
.  018167 
.020100 
.023500 
.026000 
.029667 
.033000 
.036667 
.041167 
.  046500 
.  033000 
.  063333 
.0833 
.1033 
.1500 


;;    • 


Snccessire 

elonffation 

per  inch. 


Ineh, 


0. 


Permaaeat 
aet. 


Inch. 


Snooewive 

pernanent 

aet 


Ramafta. 


Inek. 


0. 
0 
0. 
0. 
0. 
0. 
0. 


.000133 
.000184 
.000183 
.000200 

.000133 
.000167 
.  000167  i  0. 
.000166  !  0. 
.000034  t.... 
0.  .... 
.000038  .... 
.000067 
.000083 
.000700 
.000131 
.002200 
.000900 
.001567 

.ooorioo 

.000000 

.000667 

.  001233 

.001000 

.001100 

.000900 

.001100 

.001067 

.  001333 

.  002167 

.002233 

.003100 

.002300 

.003667 

.003333 

.003  67 

.004500 

.005333 

.008300 

.008333 

.010967 

.0200 

.0467 


0. 


Initial  load. 


.000038 


.000038 


.004600 


.004567 


Elaatle  limit. 


Tenaila  atrength. 


General  summary. 


Tensile  strength  per  sqaare  inch  of  ori«r1nal  section ponnda..    87.360 

Elastic  limit  per  sQuare  inch  of  original  section do-...    43,000 

Elongation  per  incn  after  ruptnre  inch..    0.2283 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001400 

Reductionin  diameter  at  point  of  rupture do 244 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture I'^OS  ftom  neck 

Character  of  broken  surf  ace i silky 

Elongation  of  inch  aectiona ''.83*,  ".20,  ".14 
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Tube  No.  9.—S"  dmverted  Eifle. 


■JBTiI 

Diameter,  ''Ji64. 
Seetional  area^  .23. 


So.  891, 


Arre^iiimia. 


TaCiL 


iacb. 


Si 

j  ism 

'    3738 

'  i^ 

7.SK 

1:9  ' 

itno  ' 
aw 

11.  JM 

1:2a 

IX5H 

^75l ' 

U.SI 

useo 

liM 

,  Hseo 

15.W 

'  u,sn 
u,Ne 

-  HM 

roso 
u,soo 

S',MO  ' 
1  &.!»  1 

.  n.sio  I 


law 
10. «» 
sum 

Sim 
37.ODO 

»,m 
40.  coo 
4i.eflo 
Cooo 
43,000 

44,0CO 
i'.OOO 
tf;0OO 
47,000 

4S>000 
50,000 
51,000 


'  periocli.    / 

[ /_ 


I 


eJoojrmtion 


'xni 


jyerincb 


Permanent 
•et. 


Inch. 
ft 

.900100 

.000267 

.000433 

.onotfoo 

.000797 

.0OOS33 

.001100 

.001133 

.00116T 

.001200 

.001233 

.0U12ST 

.001300 

.001333 

.OOISffT 

.001400 

.001433 

.003B33 

.003033 

.  COT-ftCO 


O. 
.  000100 
-  OOC167 
.  OOOICMI 
.  0(»01«7 
.  000167 
.  00016« 


.  0OO033 
.  OCKMKU 
.  OOO033 


.  000034 
.  000033 


1 


.  000034 

.  000033 

.  000033 

.  O025C0 

.  €K/2OO0 

.O0144r7 


1 


I 


S3.400 

S&OOO 

57.W0 

5g,000 

S8.0dO 

(0.000 

«S,OOQ 

«.««   1 

«,<IOO 

ea.000  . 

70.000    . 

72.000   \ 

74,000 

7«,000 

76,000 

iO.OOft 


.0C916T 
.009607 
.01O4CO 

.Oil  OCT 
.013 1«T 
.01-1333 
.01&333 

.  OITOCO 

.01 

.01 


\ 


.01>-*333 
.02n«T 
.030333 
.033333 

.oioecrr 
.0*1300 

.OoSCOO 
.003000 
.0T2000 

.o^trr 


\ 

\ 


\ 


.  O00834 

.€00500 

.  000738 

.001267 

.€N>1500 

.  O01166 

.  001000 

.  001687 

.  001333 

.001334 

.001000 

.C03666 

.002834 

.0031M 

.005000 

.005334 

.006833 

.007500 

.008000 

.009000 

1        . 0':47 

I        .05(0 


SoceetsJTe 

pcrauuMnt 

act. 


! 


0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Inch. 


Initinl 


.000083 


.007287 


000083 


000007^      .000067 


.007900 


Elattlo  IJiBlt 


Tensile  stxength. 
Load  at  tinne  of  mpftoi*. 


General  summary. 


Swofte  pstnty.....----- --•--"  **""*""'  •"•--••■•••••••""••••••••••••"•••••••-••••••-••--••••• 

TfaOt^ici'iii'imxmi^^  ^S!**" 

lliftf*fi«poiiii^a«U«rTuptu».-..--.."  toch.. 

TWnptJutt DO iDcli  TtnArtr  a«r»ii»  at  eiasoc limit do.... 

W55«intomet«  at  potot  of  raptope. --...... ^.......^^ do.... 

litaetiao  ia  area  alter  rupture,  per  centum  of  on  jinalaectkm 

pBtitiflBttfnijtttT© ".88  from  iM^ 

ClancJer  of  broken  anoface %r«ii:"«Vo"7K 

EkogBtkn&fmchacetiona ".8»».  ".18, 'U4 


7.1 

12.60 

81, 168 

48,000 

a2867 

.001488 

.IM 

47.  S 
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TESTS   OF  IRON   AND   STEEL. 


No.  720. 

Marks,  B®£b 

Diameter,  ".564. 

Sectional  area,  .25  square  meh. 


Applied  load. 


Total 


Pounds. 

250 

1,250 

2.600 

8,750 

6.000 

6.250 

7.600 

8.750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

UOOO 

12,25(> 

12,500 

12,750 

13.000 

13.250 

13.S00 

13, 750 

14,000 

14,250 

14.600 

14.750 

15.000 

15,600 

16.000 

16.500 

17.000 

17.500 

18,000 

18.500 

19,000 

19,600 

20,000 

20.220 

16,000 


Per  rauare 
incn. 


Pounda. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
3^000 
30,000 
37.000 
38,000 
39.000 
40,000 
41,000 
4.*,  000 
43,000 
44.000 
45.  (KM) 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
63,000 
64.000 
55,000 
60,000 
57,000 
68,000 
69.000 
60,000 
62,000 
04,000 
66,000 
08,000 
70.000 
72,000 
74,000 
76,000 
78,000 
8^,000 
80.880 


Elongatfon 
per  inch. 


Inch, 
0. 

.000067 
.000200 
.000300 
.000500 
.000667 
.000900 
.001U67 
.001100 
.001167 
.001200 
.001288 
.001267 
.001800 
.001333 
.001867 
.001500 
.004288 
.0066.7 
.007700 
.008000 
.008700 
.010400 
.011033 
.  011700 
.  012783 
.013088 
.  015267 
.016600 
.018033 
.019500 
.020733 
.022200 
.025067 
.028833 
.032267 
.036167 
.041433 
.047000 
.053733 
.063667 
.078167 
.1000 
.1438 


Saccesaivo 

elongation 

per  inch. 


Inch, 
0. 

.000067 
.000133 
.000100 
.000200 
.000167 
.000238 
.000167 
.000038 
.000067 
.000033 
.000083 
.000034 
.000038 
.000033 
.000034 
.000138 
.  002733 
.  002484 
.  001033 
.000300 
.000700 
.001700 
.000618 
.000667 
.001033 
.001200 
.001834 
.001333 
.001438 
.001467 
.001233 
.001467 
.002867 
.C03700 
.003184 
.003000 
.005266 
.005667 
.006738 
.009934 
.0J4500 
.021833 
.0433 


PGimanent 
sot. 


Saccessire 

permanent 

set 


Bemarka. 


Inch. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


0. 


Elaatio  limit. 


.002733 


.002733 


.008467 


.005784 


Tennile  Htrength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  Inoh  of  original  section pounds..    80,880 

Elas^c  limit  per  square  inch  of  original  section do —    43,000 

Elongation  per  incn  after  rupture inoh..    0.2867 

Elongation  per  inch  under  strain  at  elastic  limit .' do 001367 

Reduction  in  diameter  at  point  of  rapture do 174 

Redaction  in  area-after  rupture,  per  centum  of  original  section 62.8 

Position  of  rupture ".BOftom  neck 

Character  of  broken  surfiioe ^ silky 

Elongation  of  inch  sections '.42*.  ".17,  ".12 
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73 


ST, 


No.  893. 


^25  square  inch. 


/      ^ffBedJtmda. 


4 

I 


perlaeh. 


el. 


/ 


1,:— 


•.! 


n.130 


UT5d    , 

,  n,ew  I 

i  1T.5W 


1 


1.000 

15,009 
SQlOOO 
25^000 
Ml  MO 
IS,  000 
38.000 

n.ooo 

88.000 

».eoo 

40,000 
iUOOO 
4^000 
43,001 
4i000 
4S,000 
4^000 

4r,m 

0,000 

suooo 

52.000 
53.000 
51.000 
55,000 
5«,000 
57,000     1 
58.000     ■( 
30.000     ! 
00,000 

e,ooo 

C4.000 

06,000 

0^,000 

70.000 

72,  coo 

74,0^ 

76,000 

78.000 

to,  000 

»),1«0 


A 

Ol 

.000133 

.000133 

.000900 

•  000167 

.000407 

.O00167 

.000633 

.000160 

.000800 

.000107 

.000067 

.00O167 

.001100 

.000138 

.001167 

.000007 

.001900 

.000033 

.001233 

.000033 

.001267 

.000034 

.0O13OO 

.000033 

.001300 

o. 

C0350O 


00«>«T 
0O3>3O7 
010313 
011400 

.oi2oe7 

. 013167 
.  01^4500 


017T0O 
018700 


02il30O 

024^033 

0-2T167 

. 031000 

.03oOOO 


1 
I 

I 


.045000 
.051333 
.OGOOOO 
.070000 


X-2«7 
lOOO 


000083 
000034 

002133 
.008333 
.000834 

.  000600 

.001300 

.000760 

.001007 

.000667 

.  OOllOO 

.001338 

.001833 

.001367 

.001000 

.001267 

.001366 

.001167 

.001533 

.G03134 

.003833 

.004000 

.004333 

.009667 

.003333 

.0OS667 

.010000 

.0267 

.0300 

.0333 


a 

0. 
0. 
0. 
0. 

a 

0. 
0. 


JimA. 


.000088 


.005267 


.008500 


SaeoeniTe 

permanent 

set. 


0. 


/ndL 


000088 


.005234 


.004233 


BeaArkft. 


Initlnllond. 


Elastio  limit. 


Tensile  strength. 


General  summary. 

Tn»VRiwn«t1ii»er  saoATe  imcli  of  orirfnal  section ponnds..       80,160 

BsBcatioDnerincb  niter  Ttiptiiro- -------- ••--- inch..       0.2333 

a^^perScb  under  strain  at  clnirtlc limit do 00iri67 

t^SS^eusr  atpointof  mptnw...  ...  do iia 

SSSSarea  niter  raptoTtsiNn'centnm  of  wiglnnlsecUon 36.4 

UoBofnntizre -- - ".4frommidaioof  stem 

meter  of  Mokomnrfnee ;;«/'„„;;;i"»HX. 

BKitloB  of  inch  necCions ".24,  ".33*.  ".14 
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No.  722. 

Marks,  ]||;*i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


TotaL 


Foundt, 

250 

1,250 

2,600 

8,750 

6,000 

e.250 

7,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,900 

10,250 

10,500 

10,760 

11,000 

11,2j0 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,260 

18,600 

13,750 

14,000 

14,260 

14,600 

14,750 

15,000 

16,500 

16,0€0 

10.600 

17,000 

17,600 

1«.OCO 

18,600 

19,000 

19,600 

20,000 

20,500 

21,000 

21,090 

18,500 


Per  Bonare 
inch. 


Poundi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36.000 
87,000 
3^000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60.000 
61,000 
62,000 
58.000 
54,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,860 


Elongation 
permoh. 


Inch. 


0. 


.000067 
000188 
000267 
.000400 
.000567 
.000738 
.000967 
.001000 
001033 
.001067 
.001100 
.001133 
.001200 
.001233 
.001267 
.001300 
.001867 
.001438 
.002200 
.007067 
.007233 
.008038 
.008700 
.009167 
.010238 
.011867 
.012600 
.013900 
.015033 
.010167 
.017267 
.018600 
.021167 
.023667 
.027067 
.080500 
.  034167 
.038667 
.044000 
.049700 
.057500 
.068883 
.0867 
.1167 
.1600 


Saocewive 

elonsation 

per  Inch. 


Inch, 


0. 


.000067 

.000066 

.000134 

.000183 

.000167 

.000166 

.000234 

.000038 

.000083 

.000084 

.000033 

.000033 

.000067 

.000083 

.000084 

.000033 

.000067 

.000066 

.000767 

.004867 

.000166 

.OOOMO 

.000667 

.000467 

.001066 

.001134 

.001233 

.001300 

.001133 

.001134 

.001100 

.001838 

.002567 

.002500 

.003400 

.008133 

.003667 

.004500 

.005383 

.005700 

.007800 

.010833 

.  018367 

.0800 

.0483 


FennAB«nt 
set 


Inch, 
0. 

—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 


-.000067 


0. 


SoooeMlre 

permanent 

•et. 


0. 
—.000067 

0. 
0. 
0. 
0. 
0. 


000067 


.006233 


006288 


Sematka. 


Initial  load. 


Blaatio  limit 


Tensile  atrengtli. 
Load  at  time  of  raptnre. 


General  sttmrnary, 

Speeiflc  gravity 7.8586 

Hardness  13.53 

Tensile  strength  per  sqaare  inch  of  oriffinal section pounds..    84.360 

ElaaUo  limit  per  square  ioch  of  origins  aeotion do 46,000 

Elongation  per  inoQ  after  mptore inch..    0.2400 

Elongation  per  inch  onder  strain  at  elastic  limit do 001433 

Bednctlon  in  diameter  at  point  of  mptnre • do 144 

Redaction  in  area  after  niptnre,  per  centum  of  original  section 44.6 

Position  of  rupture l''.40fh>m  neck 

Character  of  broken  surface ....silkv,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ''.22,  ".84*,  ".16 
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If?**,  Jt:o 

Diameter^  ''JOA. 

Seetiomlareoj  J>o  square  inch. 


ISo.  895. 


Elcag»tion 
'  per  inch.    ! 


2,000 
5.000 
10,000 
lo.OOO 

10,000 
25^000 
30,000 

i],000 
42.000 
43.000 
HOOO 

45,000 

i    «lwo 

\     «,000 

'    tf.ooo 

1     J9-000 
50,000 

^    ^;,/^ 

Sieoo  i 

S4.000    I 
58,000     I 
96.000 
57,  COO 
58,000 
59.000 
W.0C4 
61000 
64,0CO 
C6.0OO 
«.*»0 
70,000 
72,000 
74,000 
76,000 
78,OtO 
»«0  80,000 

»900   '       82,000 

ivm  '     &4,ouO 

a.iOO    ,       86,000 
2:,tM   '       8)<,0iO 
&SM   \       90,000 
S,CO   ^       60,480 
ia.2J»    1 


1 


a 

.000733 
.000300 
.0(0467 
.000673 
.00(i8CO 
[      .001000 
.001133 
.001300 
.001333 
.0O13C7 

.O014?3 
.001467 

.  ooir^yo 

.001533 

.ooieoo 

.001667 
.001700 
.002933 
.003333 
.0048e7 
.006COO 
.0O7Oe7 
.007SOO 

.oot'sas 
.ooocer 

.010^33 

.  011O33 

.013733 

.015300 

.Ol&GtST 

.020S33 

.0233^ 

.020333 

.0!»«C7 

.OS31«7 

.037333 

.041«00 

.0*70<0 

.0&4333 

.0G33 

.<.767 

.1033 

.140*J 


1 

Saeccasire 

eloDiration 

per  inch. 

1 
Pemanent 

SocccMiTe 

permancDt 

set 

1 
Remarks. 

1 

0. 
.  C  00133 

Jii«A. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 

• 

Elastio  limit 

.  000167 

.  000167 

.  000166 

•  O00167 

.  000200 

.  000133 

.  OOC 167 

.  000O33 

.  O0CO34 

.  000033 

.  O0O033 

.  0O0O34 

■■»•■ 

.  000033 

.  OOO033 

.  000067 

.  000067 

i    "* 

.000033 

.666133 

.C00188 

0O0233 
.  OO14C0 
.001534 

.  001133 

.  CK)1067 

.  000733 

.  0005-3 

.  r01334 

.  O011C6 

.  OOllCO 

.  001800 

.  001767 

.  C031C7 

-  002166 

-  oo*:5oo 

-  OO3OC0 
.  003334 
.003500 
.004166 
.004^7 
.  005400 
.  tfC«7333 
.0<:8967 
.0134 
.0-260 
.0367 


.005100 


.004967 


.009567 


.004467 


TenaUe  strength. 
Load  at  time  of  mptnre. 


General  nummary, 
Eb^SierMTiare  tocli  of  oxiglnal^section do  60  OOO 

^knaTniDtiiTe  -- ".6  from  middle  of  stem 

«c««offoS«iirl3ace ailky ;  traces  of  granulation 

iptioBof  inchaectiotLS ".24,  ".30*,  ".12 
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TESTS    OF   IRON    AND    STEEL. 


No.  724 


Marks,  M^TaM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loadt*. 

,  Eloogation 

;PMr  square  1   P«rYnch. 
Inch. 


Total. 


Pounds. 

1!50 

1,250 

•J,  5«0 

J),  750 

5,000 

«,  250 

7,500 

8,i'i0 

D.OOO 

0,250 

0.500 

0,750 

10, 000 

10,250 

10,500 

10,750 

11,000 

11. 250 

1],.'300 

11,750 

12, 000 

12,250 

12,500 

12, 750 

13,000 

13.250 

13,  500 

13, 750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20, 500 

21, 000 

21, 380 

19,000 


I 


Poftndn. 
1.000 
5,000 
10, 000 
15, 000 
20, 000 
25, 000 
30.000 
35, 000 
30, 000 
37.000 
38,000 
39.000 
40,000 
41,000 
42, 000 
43, 000 
44,000 
45,000 
40.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52, 000 
53, 000 
54,000 
55,000 
56,000 
57,000 
58,000 
50, 000 
60,000 
62,000 
Gi,000 
60,000 
68,000 
70,000 
72. 000 
74, 000 
70,000 
78, 000 
80,000 
82,000 
84.000 
85,  520 


Inch. 
0. 

.000100 
.  000100 
.  (K)0107 
.  000233 
.000500 
.000607 
.000833 
.000807 
.000900 
.000933 
.000067 
.001000 
.  001033 
.001067 
.001100 
.001200 
.004233 
. 001300 
.003000 
.005000 
.000600 
.  008033 
.008000 
. 000307 
.010000 
.  011107 
.  012500 
.  013667 
.  014533 
.015500 
.  01G:)33 
.017733 
.020000 
.023167 
.026600 
.  029733 
.  03.3267 
.  036667 
.041167 
.  047333 
.  053007 
.  0(>2.'O3 
.  074333 
.0933 
.1407 


Succcaairo 

elongation 

per  inch. 


Inch. 


0. 


OOOIOO 


0. 


.000067 
.000066 
. 000267 
.  000167 
.000166 
.000031 
.000033 
.000033 
.000034 
.000033 
.  000033 
. 000031 
. 000033 
.  000100 
.  0000.33 
.000007 
.002300 
. 001400 
.  00 1000 
.001433 
. 000507 
. 000767 
.000033 
.001167 
.  001333 
.001107 
.000866 
.  000967 
.  001033 
. 001200 
.  0022C7 
.003167 
. 003433 
.003133 
.003534 
.  003400 
.004500 
.006166 
.006334 
.008666 
.  012000 
.  018067 
.0534 


Pomianent 
sou 


Succesaivo 

permaneut 

act. 


Kcmaika. 


Ijieh. 

Inch. 

0. 

C. 

0. 

-.000033 

-  .6oo6;]3 

-.000033 

0. 

-. 000007 

-  .000034 

-. 000007 

0. 

-. 000067 

0. 

-.00<»007 

0. 



.......... 

Initial  load. 


-.000067 


0. 


-.ooooo; 


0. 






.  006207 

.  006334 

Elastic  limit. 


Tcnsilo  Htrongth. 
Load  at  time  of  rapture. 


General  summartf. 

Tenailo  ntronKth  per  aciuaro  inch  of  original  aoction jiounda. .    85, 520 

Elastic  limit  per  an uaro  inch  of  originarscction do 40.000 

Elongat ion  per  inch  after  rupture inch . .    0.  2267 

Elongation  per  inch  under  strain  at  elastic  limit do 001300 

lleducttou  in  diaraotor  at  point  of  rupturo do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.  G 

Position  of  rapture ".75  from  neck 

Character  of  broken  surface dlky 

Kk>ngationof  inch  sections ".38*,  ".18,  "-12 


S   Cam/OT^^e^  ^e/ie 


J^^et;%/^ 


•  -m-    » 


f-  -  ys.j7a' ^ 
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Marks,  B«|;i 

Diameter,  ''.563. 

Sectional  area,  .25  square  inch. 


No.  790. 


Applied  loads. 


Pound». 

'      2S0 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

I*,i50 

0,000 

9.250 

0,500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

It,  750 

15,000 

15.500 

16.000 

16,500 

17,000 

17.500 

18.000 

18,500 

19,000 

10,500 

30,000 

20.500 

20.650 

17.400 


Per  square 
incn. 


Pownd». 
1,000 
5,000 
10.000 
15,U00 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,M)» 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
M,000 
55.000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82,600 


Elongation 
I>ermch. 


0. 

.000100 
,  000233 
.000367 
.000567 
.000700 
.000807 
.001000 
.  001033 
.001007 
.001100 
.001133 
.001167 
. 001200 
.001200 
.001233 
.001267 
.001300 
.001407 
.001933 
.002800 
.003500 
.005067 
.000600 
.007633 
.008467 
.000067 
.010800 
.  012233 
.  013333 
.  014667 
.  015700 
.017500 
.020133 
.023100 
.026833 
.030600 
.034533 
.030033 
.  044733 
.052000 
.  061167 
.073333 
.1033 
.1400 


Soccessiro 

elongation 

per  inch 


Inch. 

0. 

.000100 
.000133 
.000134 
.000200 
.000133 
.000167 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 
.000033 
.000034 
.000033 
.000167 
.000466 
.000867 
.000700 
.  001467 
.000633 
.001033 
.000834 
.001500 
.000833 
.001433 
.001100 
.001334 
.001033 
.001800 
.002633 
.002907 
. 003733 
.003787 
.003933 
.004500 
.005700 
.007267 
.  000167 
.  012166 
.020967 
.0307 


Permanent 
set- 


ituA. 
0. 
u. 
0. 

0. 

0. 
0. 
0. 

u. 


0. 


.004233 


Saccessive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


.004233 


Elastio  limit 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary, 

TenaOe  fltrength  per  square  inch  of  original  section pounds..    82,600 

Aastic  limit  per  square  inch  of  original  section do  ...    45,000 

Elongation  per  inch  after  rupture inch..    0.2133 

EloBgation  per  inch  under  sUain  at  elastic  limit do 001300 

Reduction  in  diameter  at  point  of  rupture do 173 

Reduction  in  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  mpture ".7  from  neck 

Character  of  broken  surfkoe silky 

Elongation  of  inch  sections ''.30*,  '13,  ",12 


84 


TESTS   OF   IRON   AND   STJSEL. 


Marks,  b'So 

■W-^    •  .ma 


No.  791. 


Diameter,  ".663. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,260 

2,500 

3,750 

5,000 

6,250 

7.600 

8,750 

0,000 

0,250 

9,500 

0,750 

1(^000 

10,250 

10.500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,760 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,600 

10,000 

19,500 

20,000 

20,500 

21,000 

21.290 

18,300 


Per  sqaare 
incii. 


PoundM. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
.'tO.OOO 
57,000 
58,000 
60,000 
60,000 
02.000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,100 


Elonisatioii 
per  iDob. 


Inch, 


0. 


.000133 

.000267 

.000433 

.000600 

.000767 

.000033 

.  001100 

.001133 

.001167 

.001200 

.001288 

.001267 

.001300 

.001367 

.001400 

.001600 

.001800 

.003600 

.004067 

.005267 

.006167 

.007167 

.007733 

.008400 

.000567 

.010867 

.012000 

.013000 

.014000 

.015000 

.016000 

.017267 

.019733 

.022600 

.026000 

.029000 

.032067 

.036033 

.040700 

.046000 

.053267 

.061667 

.  073667 

.0033 

.1367 


SacceAsive 

elongation 

per  inch. 


Inch, 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000100 
.000300 
.001800 
.000467 
.001200 
.000900 
.001000 
.000566 
.000667 
.001167 
. C01300 
.001133 
.001000 
.001000 
.001000 
.001000 
.001367 
.002466 
.002867 
.003400 
.003000 
.003067 
.003966 
.004667 
.006300 
.007267 
. 008400 
.012000 
.010033 
.Q4U 


Permanent 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000033 


Soccesaive 
permanent 

set 


Inch. 


0. 


.000033 
0. 


.000033 


.000400 


.005407 


0. 


.000867 


.005067 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  raptare. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,160 

Elastic  limit  per  sqaare  inch  of  original  section do —    44, 000 

Elongation  per  inch  aft  w  rupture inch . .    0. 2367 

Elongation  per  inch  under  strain  at  elast.o  limit do 001500 

lleduction  in  diameter  at  point  of  rupture do 153 

Keduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture 1".25  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".34*  ".?6,  MX 
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No.  723. 


SecUoBnl area,  .25  square  iucli. 


250 
1,256 


/ 


\ 


\ 


/      7,509 

t^  / 
^-» 

».:»  1 
11,  Mi 

11.SM    i 

11  m 

11259 
11509 

j  ass 
'  uses 

14. «« 

MLS^ 
M.7» 
U.«W 

i€.m 
11  sn 

17.  CM 

17. 5« 

».eN 

MLSIO 

%.M 
S,3M 
21000 

a,5M 


i 


10,  ow 
15,000 
20,000 
35.000 

MOPff     / 

37.0OO     / 
S8.VOO     I 
39.0U0      ' 
40.000     I 
41.000     I 
42,000      I 
43,t'O0 
44,090 

45.000 

46,000 

47,000 

4)^000 

49,000 

.V),  OOO 

W,00d 

52,000 

53,000 

54,(»MI 

.'ifi.OOO 

56.000 

OT.OOO 

58,0(10 

50,000 

«,ooo 

02,000 

04,  GOO 

96.00U 

6e,«NJ 

70,  COO 

72,000 

74.0OO 

7«.00O 

7«,0OO 

ao.ooo 
I3;,ooo 

84,000 
88,000 
86,960 


/  I 

■  r 


0. 

.000OS7 
.000133 
.000207 
.000400 
.OOOoOT 
.00O7OU 
.  0OO9G7 
,  OOIOOO 
001033 
OOICMT? 
.  U01067 
. OOllOO 
. 001133 
.0011*00 
. 001233 
.  OOl^UT 
.  (K>13€M> 
-Of)13t57 
.  001<433 
.  003100 
.  OOI>".>CT 

.  ooeoaa 

.  OOT4CT 
.  00T**00 
.  00*»-133 
.  000€i33 

.  oionas 

.  011H^S3 

.  O12H00 

. 013000 

.  014^33 

.  01G::£00 

.  Ol*<^»«7 

.020833 

.  023400 

,  026TC7 

.  030G67 

.  034000 

.  037007 

.042167 

.  04S007 

.  Oi>51<57 

.  0€»5067 

.  0800 

.1033 

.  1433 


( 


O. 

.  000067 
.  OOOOOC 
.  O001H4 

.  00013a 

-  O00167 
.  O00133 
.  000267 

.  oooo:u 
.  00003;! 

.000034 
O. 

.000033 
.000033 
.OOO0C7 
.000033 
.  CO')034 
.000033 
.000067 
.000066 
.001667 
.  002167 
.001666 
.000334 
.00K333 
.000633 
.  001200 
.001000 
.001200 
.000967 
.001100 
.000933 
.001367 
.002367 
.002266 
002367 
.003367 
.003900 
.003333 
.003667 
.004500 
.005900 
.007100 
.010500 
.014332 
.0233 
.0400 


PcmaaDcnt 
set. 


Succenafl'o 
perniaoent 

8«>t. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Bemftrks. 


Initial  load. 


0. 


0. 


.005133 


.005133 


Elastic  limit. 


Tensile  strength. 
Loud  at  time  of  niptnro. 


General  summary, 

T«irfteslfwgthpcr«iaareiiicfcofori«ii»l^^        ponnds..    86,060 

"-^fimtperiioaroiiicli  of  origmal  section :..do....    4T;ooo 

■ertlimperliiie*an»rriiptaro..--"--"^^^       Inch..    0.2567 

af»li«Pliiehiinder»trjl«i  of  elMtto  limit ,,^, ^^,^33 

iwtte  in  diameter  at  point*  of  ™P'"!^  •-->--••■.---■----- do 154 

iactiflB  n  area  aftor  roptara.  per  centum  of  original  section v 47.2 

Atfaaofroptaro . 1".  30  from  neck 

aiacter  of  broken  aurface silky 

efiD^aecUons .• rrTtfijr..Trfr--,T..'MJ5,  ".36*,".i6 

&Bx.  36 6 


»« ■ 
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TESTS   OF   IftON   AND    STEEL. 


No.  776, 

Marks,  b  tT  o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


'Applied  loads. 


Total. 


Pound§. 

27)0 

1,250 

2, 500 

3,750 

5,000 

0,250 

7,500 

8,750 

9,000 

0,250 

0,500 

0,790 

10, 000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12.500 

12,750 

13,000 

13, 2.50 

13,500 

13,750 

14.000 

14,250 

14, 500 

14,750 

15,000 

15,  SCO 

10,000 

10,500 

17,000 

17, 500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21, 170 

17,800 


MIQI 
iCll. 


Per  aqaare 
incl 


Poundx. 
1,000 
5,000 
10,000 
15, 000 
20. 000 
25,000 
30,000 

:{5.ooo 
:}G,ooo 

37,  (K» 
38,000 

:i9, 000 

40,000 
41,000 
42,000 
43. 000 
44.000 
45,000 
40.000 
47,000 
48,000 
49,000 
50, 000 
51,000 

rt%  000 

53,  000 
54,000 
55, 000 
50, 000 
57, 000 
58,000 
59,000 
60. 000 
6*J.000 
G4,000 

no,  000 

68,000 
70,00c 
72,  COO 
74,000 
70,000 
78,000 
80,000 
82.000 
84,000 
84,080 


Elonsation 
porinob. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000700 
.000867 
.  001033 
.001167 
.001200 
.  001233 
.  001267 
.  001300 
.001333 
. 001367 
.  001400 
.  001433 
.  001467 
.001533 
.001933 
.002500 
.003667 
.  004733 
.  00593:i 
.006567 
.007067 
.  008533 
.  00U733 
.  010567 
.011833 
.012833 
.013833 
.  014833 
.016300 
.  018667 
.  021267 
.  024000 
.  027207 
.  030733 
.  034667 
. 039333 
.044667 
.  05150(» 
.060333 
.  0726C7 
.1000 
.1333 


Successivo 

c1ong:ation 

per  inch. 


hieJi. 
0. 

.000167 
.000160 
.000167 
. 000200 
.000107 
.000166 
.000134 
.  000033 
.000033 
.000034 
.  000033 
.0000.33 
.000034 
.000033 
.000033 
.000034 
.000060 
.000400 
.000567 
. 001T67 
.001006 
.001200 
.000034 
.001100 
.000866 
. 001200 
.000834 
.  001266 
.  OOIOOO 
.001000 
.001000 
.001467 
.002307 
.  002600 
.  002733 
.003267 
.003466 
.  003934 
.004066 
.006334 
.006833 
.006833 
. 012334 
.027333 
.0333 


Pormanont 

ROt. 


Inch, 

.000067 
.■000067 
.000007 
.000067 
.000007 
.000100 
.000100 


000100 


SacceasWo 

pormanont 

set. 


Inch. 
0. 

.000067 
0. 
0. 
0. 
0. 

.000033 
0. 


0. 


000167  . 000067 


004133 


.003960 


Remarks. 


Initial  load. 


Elastic  limit. 


TensUe  strength. 
Load  at  time  of  mptare. 


General  summary. 

Tensile streofcth  per  sqoare  inch  of  orij^lnal  section pounds..      84,680 

Elastio  limit  per  square  inch  of  original  section do....      45,000 

Elongation  per  inen  after  rapture inch..      0.22(K» 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Redaction  in  diameter  at  point  of  rupture do 18  4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 54.  0 

Position  of  mptare at  middle  of  stem 

Character  of  broken  surface v •;•"/-,"/*      -^^ 

Elongation  of  inch  secUons "12,  ".43*,  'Ml 


TESTS   OP   IRON   AKl)   STEKL. 


ft7 


No.  777. 

MarkSt  b.  t»m 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


T»««L     ^"^"^ 


PoundM. 

250 

1,230 

2.500 

3,750 

5,0G0 

0,250 

7,500 

H,750 

0.000 

9,:50 

0.500 

9,750 

lil.OOd 

10.2jO 

10.500 

10,750 

11.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

13,250 

13,500 

12,750 

14.000 

14.250 

14.500 

14,750 

m,  000 

l.%500 

16,000 

IK.  500 

17.000 

17,500 

18.000 

18.500 

19.000 

19^500 

19.950 

16.000 


Pound*. 

1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
30,000 
37, 000 
»H,UOO 
39,000 
40,000 
4l,0UO 
42,000 
43,000 
44.000 
45,000 
40.000 
47.000 
4H,000 
49,000 
.'iO,  000 
51. 000 
52. 000 
M,  000 
54,000 
55,000 
50.000 
57, 000 
58,000 
59,000 
00,000 
62.000 
G4,000 
06,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
70,800 


Eloujiation 
per  incb. 


Inch. 

0. 

.000033 
.  00013:{ 
.000267 

.0004:^ 

.000600 
.000767 
.000933 
.000007 
.001000 
.  001100 
.001133 
.001167 
.001267 
.  002533 
.003507 
.004767 
.  005600 
..006000 
.007633 
.008700 
.009700 
.  010700 
.011500 
.012767 
.  013733 
.015207 
.010433 
.  017R33 
.  018033 
.  020333 
.  021700 
.  023733 
.  020900 
.  030333 
.  034433 
.039267 
.044607 
.0513:];l 
.  050933 
.  071333 
.  .1000 
.1507 


?Sl*i!rf/jf  Pemianent 


oloDisation 
per  inob 


Jneh. 


.000033 

,000100 

.000134 

.000160 

.000167 

.000167 

,000106 

.000034 

.000033 

,000100 

,000033 

,000034 

000100 

0OI2fiO 

001034 

001200 

000833 

,001300 

000733 

001067 

001000 

001000 

OOOSOO 

001267 

000960 

001534 

001166 

,001400 

001100 

001400 

001367 

002033 

003167 

003433 

004100 

Of  M  834 

00.M00 

006666 

008600 

011400 

028667 

0567 


net. 


SuccetisiTo 

pemmnont 

aetb 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


liCmarks. 


Initial  load. 


<    0. 


............r....... 

1.- - 

.003033 

.0030;i3 

"".' 005666'" 

"."ooioe?" 

ELiRtio  limit. 


) 


TenBile  stroamb. 

Load  at  tinio  of  mptnro. 


General  summary. 

Tensile  atrODgtli  per  square  incb  of  orif^ioal  scctioa ponn'la. .    79, 800 

Etaatio  limit  per  sciuare  ineli  of  original  aoction do . . .      41, 000 

KlenjEation  per  inch  after  raptaro incb..     0.2600 

Sfoogatlon  per  inch  nodor  atrain  at  olastio  limit do 001267 

Reduction  in  diameter  at  point  of  rupturo do 184 

Bednction  ia  ^«a  after  raptaro,  per  contnm  of  ori(;inal  aoction 54. 6 

Poaftkm  of  raptnre ".3  from  middle  of  ntttr.) 

f Tharaeter  of  broicen  aorfaco Hilkv 

Eloaprtion  of  inch  sections ".lii,  ".46*,  ".17 
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TESTS   OF   IBON   AND   STEEL. 


No.  778. 


Marks,  j8T„^ 

Diameter,  "  .564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


Total. 


Poutidt. 
250 
1,250 
2,500 
.1,750 
5,000 
6,250 
7,500 

0,000 
0,250 
0,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,  500 
11,750 
12, 000 
12,2.'i0 
12,500 
12,750 
1»,  000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
1»,500 
20,000 
20,415 
17,400 


1 


Persaoaro 
inco. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2.'),  000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,UOO 
48.000 
49.000 
50,000 
.51.000 
52, 000 
53,000 
54.000 
55,000 
50,000 
57.000 
5H,000 
50,000 
OU.OOO 
02,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
70. 000 
78,000 
80, 000 
81,660 


ISloo  cation 
perlncb. 


Ttuh, 
0. 

.000133 
.000267 
.000400 
.000033 
. 000767 
.  000067 
.  OOllCO 
.  001L13 
.0011G7 
.001200 
.  00]2:{3 
.001233 
.  001267 
.001333 
.003933 
.OO.'iOOO 
.007167 
.008133 
.  008707 
.  010333 
.  011167 
.  012333 
.  0120U0 
.  014033 
.  0140C7 
.010733 
.01770t 
.018800 
.  010933 
.  021333 
.022607 
.  024300 
.  027207 
.030600 
.034500 
.038933 
.043667 
.049833 
.057500 
.  0665U0 
.070000 
.1000 
.1567 


SaoceBsive 
elongation 
perincb. 


Inch. 

D. 

.000133 
.000134 
.000133 
.000233 
.000134 
.000200 
.000133 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.000066 
.002000 
.001967 
.001267 
.000966 
.000634 
.001566 
.000834 
.001166 
.000567 
.001133 
.000034 
.001760 
.000967 
.  001100 
.001133 
.001400 
.001334 
.001633 
.002067 
.  0G3333 
.003000 
.004433 
.004734 
.OGO10O 
.007687 
.006000 
. 012500 
.0210 
.0507 


PermanoDt 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceasive 

pennanont 

aot. 


Inelu 


0. 


0. 


Remarka. 


Initial  load. 


Elastic  limit. 


005567 


.010443 


.005567 


.004866 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Specific  grarity 7.8585 

llanlnosa 12.48 

Tensile  strength  per  square  inch  of  oris^nal  section pounds..       81.000 

Klastic  limit  ]>or  sqnare  Inch  of  original  section do....       42, 000 

Elongation  per  inch  after  rnptnre inch . .       0. 2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Kcduction  in  diameter  at  point  of  rupture do .184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  rupture ''.  85  Shun  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".16,  ".41* 


TESTS   OP   IRON   AND   STEEL. 


89. 


No.  779. 

Marks,  li^Jo 

Diameter,  ".5M. 

Sectional  area*  .25  square  iocb. 


Applied  loiidB. 


TotaL 


PottndM. 

2S0 

1,250 

2,500 

3,750 

5.000 

8.250 

7.500 

8.7C0 

9.O0O 

9L2S0 

9.500 

0.7S0 

10.000 

10.250 

10.500 

10l750 

11.000 

11,250 

11,600 

ii^J760 

12,000 

12.250 

12,500 

12.750 

13,000 

U,2S0 

13,500 

13,750 

14.000 

14,280 

14,500 

14,750 

15,008 

15,500 

16,000 

16,500 

17.000 

17,580 

18,000 

18,500 

18,000 

10.600 

20,000 

20,150 

17. 


Per  square 
Ibco. 


Povndi. 
1,000 
5,000 
10,000 
15^000 
20,000 
23,000 
30,000 
35.000 
30,000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40.000 
47.000 
48,000 
4%  000 
50,000 
51,000 
62,000 
63,000 
54,000 
55,000 
58,000 
57,000 
58.000 
90.000 
80,000 
62,000 
84,000 
68,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80.600 


KkwicftUoii 
per  iDch. 


0. 

.000067 
.000200 

.ooawo 

.000487 
.000600 
.000767 
.000033 
.000067 
.001000 
.001033 
.001067 
.001100 
.002800 
.003583 
.004200 
.006167 
.008033 
.009100 
.000633 
.  010700 
.012000 
.012087 
.013767 
.014833 
.015733 
.017387 
.018400 
.010833 
.021067 
.022887 
.023883 
.025500 
.028883 
.032400 
.030600 
.040700 
.046600 
.058000 
.000500 
.072000 


.1200 
.1533 


Soocemlvo 
oloDgatioD 
per Inoh. 


Inch. 
0. 

.000067 
.000133 
.000100 
.000167 
.000133 
.000107 
.000106 
.000034 
.000033 
.000033 
.000034 
.000033 
.001500 
.000933 
.000867 
.001067 
.001866 
.001067 
.000533 
.001067 
.001300 
.000667 
.000800 
.001066 
.000000 
.001034 
.001033 
.001433 
.001234 
.001600 
.001266 
.001507 
.008433 
.003407 
.004100 
.004200 
.005000 
.006400 
.007500 
.011500 
.0213 
.0287 
.0333 


Permanent 
act. 


Sacceasive 

permanent 

set. 


Inch, 
0. 

—  000033 
—.000063 
—.000038 
—.000083 
—.000083 
—.000033 
—.000033 


—.000033 


Inch, 
0. 
—.000033 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


0. 


006167 


Elastic  limit. 


.006500 


011007  .004800 


Tensile  strength. 
Load  at  time  of  mptare. 


General  eumnuir^. 

TcnaHe  atreagth  per  square  inch  of  original  section pounds..    80,600 

BfaMtIo  limit  per  aonare  inch  of  original  section do 40,000 

XhmipBtfon per Inen after mptnre inch..    0.2200 

Ekmgatlon  per  inch  under  strain  at  elastio  limit do 001100 

BadnetioB  in  diameter  at  point  of  mptare do 164 

Bedactloii  in  area  after  rupture,  percentomof  original  section 40.7 

Poaition  of  mptvre ".6  from  nock 

Chatactar  of  noken  surface silky ;  50  per  cent  of  surlkce  interspersed  with  fine  granulation 

EloBgatton  of  inch  sections ".  41*,  ".  14, 'Ml 
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TESTS   OF   lEON   AND   STEEL. 


No.  780. 


Marks,  ^  tsM- 

Diameter,  ".5G4.    * 

Sectional  area,  .25  square  iach. 


Applied  loads. 
,  —     Elongation 


Total. 


Poundi. 

250 

1,250 

'AHiO 

3,750 

5,000 

0,250 

7,500 

8,750 

9,000 

9,250 

0,600 

0.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

i:,500 

11.750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

l.%7dO 

14,000 

14,250 

14,500 

14,750 

15,000 

10,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,600 
21,000 
21,040 
18,400 


Peraqnaro 
incli. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,00C 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,  OOU 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
.''>5. 000 
50,000 
57, 000 
58.000 
59, 000 
041,000 
02,000 
04,000 
00,000 
08,000 
70, 000 
72,000 
74,000 
70,000 
78,000 
80,000 
8l>,  000 
84,000 
84,100 


per  inch. 


iTieh. 
0. 

.000007 
.000167 
.000300 
.000467 
.000633 
.000800 
.0009G7 
.001000 
.  00103.') 
.  001067 
.001007 

.poiioo 

. 001 107 
.001200 
.001233 
.  001267 
.001300 
.001700 
.  002700 
.005007 

.  oa'sooo 

.007433 
.007933 
.008533 
.  000367 
.  010600 
.011707 
.  0128:{3 
.  013733 
.  01.5007 
.016107 
.  017433 
.  02003:1 
.  022833 
.  0263.33 
.  029833 
.  0.i:U)33 
.037107 
.042500 
.048333 
.055667 
.  0G0IC7 
.  082000 
.  1233 
.1400 


Successive 

elonsation 

perlncli. 


Inch. 


0. 


.000067 
.000100 
.000133 
.000167 
.000160 
.000107 
.000107 
.000033 
.000033 
.000034 
B. 

.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000400 
.001000 
.002367 
.000533 
.001833 
.000500 
.000600 
.000834 
.  001233 
.001167 
.001006 
.000900 
.001334 
.001100 
.  00l2iC 
.002600 
.  002800 
.003500 
.003500 
.003200 
.0041)4 
.005333 
.005833 
.007334 
. 010500 
.  015833 
.0413 
.0167 


PermaDont 
sot. 


Sacceaaive 

permanent 

set. 


IlomarlcB. 


Inch. 

Inch. 

0. 

0. 

-.000033 

—.000033 

—.000033 

0. 

-.000033 

0. 

—.000033 

0. 

-.000033 

0. 

-.000033 

0. 

-.000033 

0. 

—.' 000033  " 

0. 

Initial  load. 


—.000033 


006600 


0. 


I 


ElaaUc  Umit. 


005633 


Tensile  strenc^h. 

Load  at  timo  of  rupture,  i 


General  summary. 

Tensile  strenf^th  per  square  inch  of  original  section pounds..    84, 160 

Elasticlimit  per  square  inch  oforij^nal  Hcction do —    45,000 

Elongation  per  Inch  after  ruptnro inch . .    0. 2433 

Elongation  per  inch  under  straia  at  elasticlimit do 001300 

Ueduction  in  diameter  at  point  of  rupturo do . . .         .144 

Reduction  in  area  after  rupture,  per  centum  of  original  section —       44.  G 

Position  of  rupture l".2from  ne<;k 

Character  of  broken  surface sil k y 

Elongation  of  inch  sections ".14,  ".  26.  ".  33* 
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i 

/ 


««naaal  area,  .23  sqnare  inch. 


Tube  No.  11.— 8"  Converted  Rifle. 

No.  775. 


iaods. 


i:/oB«.Oon  /  ?."«=*«?'«'  Pema«,nt ;  Saccewive 


'   r«^     iP^r^u^i  per  tech.       ^i^J^^J- 


loclk. 


25.000 
30,000 


/ 


/ 


n.M 


42^000 
43.000 
44,QQO 
i^QOO 
46,000 
47.000 
48,000 
49,000 
I       50.000 
>       SI,  000 
SS,06O 

I     sa,ooo 

S5,000 
I  5d.000 
;  57,000 
I  58.000 
,  5S.0O0 
I       €0,000 

62,000 

64.000 
I       OB^OOO 

68,000 
I  70.0110 
I       72,000 

74,600 
,  76.000 
I       78.000 

80,000 

a,  440 


Inch. 

a 

.000033 

.oooaer 

.0005457 
.000700 
.000807 
.001033 
.00JO33 
.00X007 
OOllOO 
001133 
001107 
001233 
001300 
001333 
OOiSOO 
002033 
003133 
0O3O33 
OO&IO? 
006167 
007333 
007933 
009000 

oiooe? 

OllGOO 
OL3000 
014ia3 
014833 
,016300 
.017400 
.019000 
.  021fKr7 
.025133 
.028700 
.  0322CT 
.036S33 
.042107 
.04STO7 
.057OS7 
.067C567 


1333 


per  Inch. 


O. 
.000033 

.  000107 
.  OO0I67 
.  000200 
.  000133 
.  000107 
.  000166 

o. 

.  000034 
.  000033 
.  O00033 
.  O00034 
.  O00066 

.  ooooin 

.  000033 

.  0001G7 

.00O533 

.001100 

.000800 

.OOI234 

.  OOIOOO 

.001166 

.000600 

.  001067 

.  001667 

.  000033 

.  001400 

.0O1133 

.000700 

.OOI467 

.001100 

.  001600 

.  002667 

.  003406 

.003567 

.  003507 

.004506 

.  006334 

.006600 

.008900 

.  OlOOOO 

.029033 

.0366 


set. 


pormanenc 
set. 


Remarks. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


0. 


000600 


.000600 


Elastic  limit. 


.005567 


004967 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 


SMdicKn^ty 


Eirtir5iHpS?qnStocli  or  «rigliial  section [..do... 


KkezitMNi  per  inch  after  roptoTe- -  - --- - '  i""if" :; 

£eS^  in SSklfter  nature,  p«r  centum  of  onginal  section 


Patamofmpcaie - 

Cfaifuter  of  hiokem  anrCaee 
flns^tkw  olincb  aeeikms. 


7.  8539 

13. 4U 

81.440 

4.'{.  000 

.  022.'l.'J 

.  001.33.'] 

.164 

49.7 

..".8  from  neck 

silkv 

",41*,  ".15,  ".11 


inch, 
do  . 
do.. 
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No.  760. 


Marks,  BT20 

Diameter,  ".563. 

Sectional  area,  .25  sqaare  incb. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

0.250 

7,500 

8,760 

9,000 

9,260 

9.600 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,  500 
12, 750 
13,000 
13, 250 

13.  500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,ft0 
10,800 


Per  sqnare 
inch. 


Pounda. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35, 000 
30, 000 
37. 000 
38,000 
39,000 
40.000 
41,000 
42. 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
40,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
iA,  OUO 
50.  (H)0 

57,  OUO 

58.  000 
59,000 
00,000 
02,000 
04,000 
00,000 
08,000 
70,0OU 
72. 000 
74.000 
76,000 
78,000 
80,000 
80,600 


Elongation 
per  inch. 


.  Inch. 

0. 

0. 

.000133 
.000300 
.000400 
.000067 
.000800 
.000967 
.001000 
.001000 
.001033 
.001100 
.•001107 
.001200 
.  001033 
.002407 
.003267 
.004433 
.005133 
.005033 
.007267 
.008367 
.009667 
.010867 
.012000 
.012733 
.  014107 
.015333 
.016500 
.018000 
.010333 
.020400 
.022000 
.025000 
.028333 
.032333 
.036667 
.042333 
.048333 
.055667 
.064333 
.070667 
.1067 
.1633 


Socce«8ive 

elonf^tion 

per  inch. 


Inch. 


0. 


.000133 
.  000167 
.000100 
.000267 
.  000132 
.000107 
.000033 
0. 
.000033 
.000007 
.000067 
.000033 
.000433 
.000834 
.000^00 
.001100 
.000700 
.000800 
.001334 
.001100 
.  001300 
.001200 
.  OOIL'iS 
. 000733 
.001434 
.001160 
.031107 
.001500 
.001333 
.001067 
.001600 
.003000 
.003333 
.U04000 
.004334 
.005666 
.006000 
.007334 
.008666 
.012334 
.030033 
.0556 


Permanent 
sou 

Soccossive 

permanent 

set 

Jneh. 
0. 
0. 

Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

.000033 

.000033 

.000033 

0. 

.002933 

.002900 

.007800 

.004867 

■  -•••••••--• 

"*"**••"•**' 

Kemarks. 


Initial  load. 


Elastic  limit. 


Tonsil  stronfith. 

Load  at  time  of  niptarc. 


General  summary. 

Tensile  strength  per  square  inchoforlf^inal  section pounds..        80,  GOO 

Elastic  limit  per  sqaare  inch  of  ori^nal  section do ... .       41, 000 

Elongation  i^r  inch  after  rapture ...inch..       0.2233 

Elongation  per  inch  under  strain  at  elastic  limit do O012O0 

Keductlonindiameteratpolnt  of  rupture do —  .  183 

llcdnction  in  area  after  rupture,  per  centum  of  original  section 54. 0 

Position  of  rupture 1"  from  nock 

Character  of  broken  surface silky 

Elon  gation  of  incbs  ections ".40*,  'M9.  ".08 
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No.  761. 


Marks,  b^:S  m 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

250 

],2S0 

*A500 

3,7»» 

5,000 

6,2SU 

7,500 

8,750 

0,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15,000 

15.500 

10,000 

18,500 

17,000 

17.500 

18,000 

18.500 

19,000 

19,500 

19^820 

16,900 


1  EIoDiption 

Per  square    P«' i»ch. 
inch. 


Poundg. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36.000 
37.000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,090 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57,000 
58,000 
50.000 
60.000 
63,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
70,000 
78,000 
79,280 


Inch, 
0. 
.000100 
.000300 
.000400 
.000633 
.000733 
.000900 
.001033 
.001067 
.001100 
.001133 
.001200 
.001333 
.002167 
.002800 
.004333 
.005333 
.006833 
.007400 
.009667 
.011000 
.012000 
.013000 
.013667 
.014000 
.015000 
.016667 
.017667 
.019167 
.020600 
.022000 
.023667 
.025333 
.029000 
.032333 
.037000 
.041667 
.047333 
.055333 
.065000 
.076000 
.1000 
.1533 


SaccesAive 

elongation 

por  incb. 


Inch. 
0. 

.000100 
.000200 
.000100 
.000233 
.000100 
.000167 
.000133 
.000034 
.000033 
.000033 
.000067 
.000133 
.000834 
.000633 
.001583 
.001000 
.001000 
.001067 
.002267 
.  00i:)33 
.001000 
.001000 
.000667 
.000333 
.001000 
.001667 
.001000 
.001500 
.001333 
.001500 
.001667 
.001666 
.003667 
.003333 
.004667 
.004667 
.005666 
.008000 
.000667 
.  011000 
.0240 
.0533 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000100 


004667 


011267 


SaccesaiTo 

permanent 

set. 


Inch, 


0. 


000100 


004667 


006000 


Remarks. 


Initial  load. 


Elastio  limit 


Tensile  HtrcDfztli. 
Load  at  time  of  nipturo. 


General  summary. 


Tenflile  stren/^  per  sqaare  inch  of  original  section 

Blm«tie  limit  per  sonare  inch  of  original  section , 

SloBi^tion  per  inch  after  rapture  — 

Elongation  per  incb  under  strain  at  elastic  Umit 

Bedvction  in  diameter  at  point  ot  rupture 

Redaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  mpturo 

Chamcter  of  broken  surface 

Elongation  ot  inch  sections 


.pounds 
...do  . 
— incb 

do.. 

..  do  . 


70.  280 

HO,  oi;o 

U.  2207 

.001 2W) 

.  lot 

49.7 
..".9  from  neck 

silkv 

".42*,  ".16,  ".10 
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Marks,  «  Tj*  r 

7  M  Ti  I 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  762. 


Applied  loads. 


Pounds. 

250 

].2JiO 

2,500 

3,760 

S,000 

6,250 

7,500 

8.750 

0,000 

9,250 

9,500 

9,7i0 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14.000 

H,250 

14,500 

14,750 

15.000 

15,500 

ie,ooo 

10,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,500 
20.000 
20,040 


Per  Bfiaare 
I    iDon. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
30,000 
87. 0(tO 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
r>3,000 
54,000 
55.000 
50,000 
67,000 
58,000 
60,000 
60,000 
62.000 
04,000 
60.000 
68,000 
70,000 
72.000 
74,000 
76, 000 
78.000 
80.000 
80,160 


Elongation 
per  inch. 


Inch, 
0. 

.000067 
.000267 
.000400 
.000600 
.000700 
.000833 
.000067 
.001033 
.001067 
.001133 
.001200 
.001267 
.  001300 
.001783 
.002033 
.002667 
.003033 
.006333 
.006467 
.007667 
.008000 
.000867 
.010533 
.012000 
.  013000 
.  014167 
.015333 
.016067 
.  U 17833 
.  01D1G7 
.0205*0 
.  022G00 
.025000 
.  028333 
.  032000 
.  036.^00 
.041000 
.047000 
.064000 
.064333 
.078000 
.1067 
.1407 


SacoeHsive 

eloDgfition 

per  inch. 


Inch. 
0. 

.000067 
.000200 
.000133 
.000200 
.000100 
.000183 
. 000134 
.000006 
.000034 
.000060 
.000067 
.000067 
.000033 
.000433 
.000300 
.000634 
.001266 
.001400 
.  001134 
.001200 
.000033 
.001267 
.000666 
.001467 
.001000 
.001167 
.001166 
.001334 
.001166 
.001334 
.001333 
.001500 
.003000 
.  003333 
.  003607 
.004600 
.004600 
.006000 
.007000 
.010333 
.013667 
.0207 
.0400 


Pennanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.002400 


SucoessiTo 

permanent 

set'. 


Inch. 


0. 


.000033 


.002367 


Remarks. 


InitUl  load. 


Elastic  limit. 


.008000 


.005600 


Tensile  strength. 


General  Bummar^. 

Siiooiflc  gravity ^ 7.8352 

Hardness -•••      12.48 

Tensile  strength  per  square  inch  of  original  section pounds..    80,100 

Elastic  limit  per  square  inch  of  original  section do  ...    41,000 

Elongation  per  Inch  after  rupture  inch..    0. 1800 

Elongation  per  inch  under  strain  nt  elastic  limit do OOi:iOO 

Keductlon  in  diameter  at  point  of  rupture *lo 134 

Ileduction  in  area  after  rupture,  per  centum  of  original  section 41.  U 

Position  of  rupture ".8  from  nock 

Character  of  broken  surface silky ;  cracks  developed  on  cylindrical  surface  of  stem 

Elongation  of  inch  sections '.34  ►,  ".12,  "08 
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Marks,  j/^a^ 

Diameter,  '^.564. 

Sectional  area,  .25  sqaare  incb. 


No.  763. 


Applied  loads. 


Total.      ^^\^'^ 
men. 


Pounds. 

250 

1,250 

2,500 

3,750 

5.000 

0.250 

7.500 

8,750 

9.000 

9,250 

9.5O0 

9.750 

10.000 

10.250 

10,500 

10.750 

11,000 

11.250 

11,500 

11.750 

12.000 

13.250 

12,500 

12.750 

13.000 

13,250 

13,500 

13.750 

14,000 

14.250 

14.500 

14.750 

15.000 

15.500 

18,000 

10,500 

17,000 

17.500 

18.000 

18,500 

19,000 

19,600 

19,720 

17,000 


Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
23,000 
30,000 
35,000 
30.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
00.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78»000 
78,880 


EloneaUon 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000500 
.000700 
.000800 
.000933 
.001000 
.001033 
.001067 
.001100 
.001133 
.  001167 
.002633 
.003933 
.006000 
.006867 
.008167 
.008700 
.010000 
.011000 
.012267 
.012933 
.01383:) 
.015333 
.017000 
.018000 
.010667 
.021000 
.022333 
.023667 
.025667 
.029000 
.032667 
.037333 
.042333 
.048000 
.055333 
.064667 
.079667 
.1000 
.1500 


SaccesBive 

elongation 

perlnch. 


Inch. 
0. 

.  000100 
.OOOIOO 
.000167 
.000133 
.000200 
.000100 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.OOHGO 
.001300 
.002067 
.000867 
.001300 
.000533 
.001300 
.  001000 
.001267 
.000060 
.000900 
.OOISOO 
.001667 
.001000 
.001667 
.  001333 
.  001333 
.001334 
.002000 
.003333 
.003667 
.004066 
.005000 
.005667 
.007333 
.009334 
.015000 
.020333 
.0500 


Permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.005233 


.  010367 


Sococssivo 

permanent 

aet. 


Ind^. 


0. 


.000033 


.  005200 


.005134 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  Btren^ith. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  a^^ngth  per  square  inch  of  original  Hoction pounds . .       78, 880 

Shstlo  limit  per  square  inch  of  original  section do 41,000 

nmigation  per  inch  after  rupture inch..       0.2207 

Elongation  per  inch  under  strain  at  elastic  limit do 001167 

Uediu^tion  in  diameter  at  point  of  rupture do .  1 74 

Kedaction  in  area  after  rupture,  per  centum  of  onginal  section 52.2 

Position  of  rupture..; ".6  from  nook 

Character  of  broken  surface silky 

Elongation  of  inch  Bootions ".40*,  'M4,  ".U 
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Marks, 


No.  764. 

8Tis 
MTsM 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elonfcation 
per  inch. 

Inch. 
0. 

.000100 
.000233 
.000400 
.000633 
.000707 
.001000 
. 001033 
.001100 
. 001133 
.001007 
.002700 
.004300 
.005400 
.006667 
.008267 
.000900 
.010607 
.011800 
.  012000 

.  oMoas 

.010700 
.017000 
. 018133 
.010800 
.021800 
.  024107 
.026000 
.  027^33 
.030009 
. 032400 
.  033633 
.  037707 
.038667 
.043667 
.  046107 

Sucoeaaire 

eloneation 

per  Inch. 

Permanent 
set. 

Sacceaaive 

permanent 

aet. 

Romarka. 

Total. 

Pounds. 

200 

1,250 

2,000 

3, 700 

0,000 

0,200 

7.000 

7,7i^) 

8.000 

8,250 

8,  .000 

8,7.'V0 

9,000 

9. 200 

9,000 

9,750 

10,000 

10, 200 

10,500 

10,700 

11, 000 

1J,200 

11,000 

11,700 

12,000 

12, 200 

12,000 

12, 700 

13,000 

13,200 

13,500 

13,750 

14,000 

14,200 

14,500 

14,700 

14,920 

Per  aquaro 
incn. 

Pounds. 
1,000 
0,000 
10,000 
10,000 
20,000 
25,000 
30,000 
31,000 
32,  (00 
33.000 
34,000 
30,000 
36,000 
37,000 
38,000 
39,000 
40,000 
4>,O0O 
43,000 
43, 000 
44,000 
40, 000 
46.000 
47,000 
48,000 
40, 000 
OU,000 

01.  000 

02,  000 
03,000 
04,000 
00,000 
06,000 
.07. 000 
08,000 
09.000 
59,680 

Inch. 
C. 

.000100 
.000133 
.000167 
.000233 
.000131 
.000233 
.000033 
•    .000007 
.  0000:i3 
.000034 
.001033 
.001600 
.001100 
.001267 
.001600 
.001633 
.000767 
.001133 
.001100 
.  C0I433 
.  001.1C7 
.  001900 
.000033 
.001607 
. 002000 
.  00*:307 
.001833 
.001833 
.002167 
.  002400 
.  001233 
.004131 
.000000 
.000000 
.002500 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

Tenaile  atrength. 

'.' 001400* 

".'OOHOO  " 

.008400 

.007000 

.013033 

.005533 

.022067 

.008134 

..>      ...... 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poinds..    60,680 

Elaatic  limit  per  sqoaro  inch  of  original  aection <io 33, 000 

Elongation  per  inch  aftor  rupture inch..    0.0467 

Elongation  per  inch  under  strain  at  elaatic  limit do 001183 

Eoductionin  diameter  at  point  of  rupture do 034 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion 11.8 

Position  of  mptnro ".60  from  neck 

Character  of  broken  surface,  granular;  fhiotured  anrface  contains  blow-holes ;  numerous  cracks  da- 

vetopcd  along  tlio  cylindrical  surface  of  stem. 
Elongation  of  inch  aeotions , ".07*,  ".M,  ".03 


S  '^CoTti/OT^dect  Jtz^^le 


•  "^  • 
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No.  948. 
Marks,  i'^W 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Eloof^atfoD 
per  iucb. 

Inch. 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001133 
.001107 
.002067 
.002400 
.002733 
.003167 
.004033 
.004933 
.006200 
.007400 
.008733 
.000567 
.011000 
.012000 
.  0133:t3 
.  014333 
. 015367 
.  016.(133 
.018767 
.030167 
.021667 
.023333 
.025300 
.026833 
.020000 
.033333 
.038167 
.045367 

Saccesslve 

elonpition 

per  inch. 

PcrmaneDt 
aet. 

SacceMlvo 

pennaocni 

set 

Itemarks. 
Initial  load. 

Elastic  limit 

• 

ToteL 

Per  Moaro 
inch. 

Pound9. 

250 
1,280 
2,500 
3.730 
5,000 
8,250 
7,500 
R,750 
9,000 
9.250 

Poundw. 
1,030 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
4ft.  000 
47,000 
48,000 
40,000 
50,000 
51,000 
53.000 
53,000 
54.000 
55,000 
.'iO.OOO 
57,000 
.58,000 
59,000 
60,000 
62,000 
64,000 
06,000 
67,200 

Inch, 
0. 
.000133 

.oooi:m 

.000166 
.000167 
.000167 
.000160 
.000167 
.000033 
.000034 
.000000 
.000333 
.000333 
.000434 
.000866 
.000900 
.  001267 
.001200 
.001333 
.000834 
.001433 
.001000 
.001333 
.0010<H) 
.  001034 
.001566 
.  001834 
.001400 
.001500 
.001066 
.001H67 
.001033 
.002167 
.  004333 
.004834 
.007200 

Inch. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 



a 

0. 

• 

0. 

1 

9.500 

. 

9.760 

1 

10.000 
10.250 

.001433    1      .001433 

10.500 

1      •     •  -• 

10,750 

...... ......|...... ...... 

11.000 

1 

11,250 
11.500 

.005800 

.004367 

11,750 

12.000 

12,250 
12,500 
12,750 
13,000 
U.250 
13.500 
13,750 
14,000 
14.250 
14.500 



"V6u5oo'  '**.  605766" 

I        

1 

' 

. 

1 

14,750 

l" 

15.000 

1 

15,500 

16,000 

1 

16,500 

1 

16^800 

......               ' 

Tensile  Btrength. 

General  summary. 

Tensile  airength  por  sqnare  inch  oforicioal  section pounds..    67,200 

Elaatlo  limit  per  saaare  inch  of  originafsection do 37,000 

iSlongsiion  per  incn  after  niptnro inch..    0.053.** 

Elongmtion  per  inch  under  strain  at  elastic  limit ilo 001167 

Redaction  in  diameter  at  point  of  ropturo do 034 

Reduction  in  area  afler  rapture,  por  centum  of  original  Hect  ion 11.8 

Positiim  of  rapture ".l  from  neck 

Chanoter  of  hrokeo  aurface,  granular;  hlow-bolos  at  point  of  rupture,  also  along  stem  in  t  hat  vicinit  v 
Elongirtion  of  inch  sections ".09*.  ".04,  ".03 

S.  Ex.  36 7 
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No.  049. 
Shirks,  ^^>o 
Diameter,  ".504. 
Sectional  area,  25  square  iueb. 


Applied  loaila. 


Totnl. 


Pounds. 

!?,  fiOO 
y,75C 
ft.UOO 
«.  250 
7,  WW 
8. 7riO 
».(KM) 

0,  500 
9, 750 
10, 000 
JO.  250 
10, 500 
10.750 
11,000 
11,250 
11,500 
11,750 
12. 000 
12,250 
12,  5(H) 
12, 750 
13.000 
13,250 
13,500 
13,750 
14,000 
14. 250 
14,500 
14.750 
15,000 
15.500 
10,000 
16,500 
10,750 


Por  Sfiuarc 
Idcu. 


Poundn. 
1,000 
5. 000 
10.000 
15.000 
20,000 
25, 000 
3(»,  000 
35, 000 
30,  000 
37. 000 
38, 000 
30, 000 
40.  OOO 
41.000 
42. 000 
43.  OCO 
44. 000 
45,  000 
40.  000 

47,  000 

48,  OUO 

49,  00(» 
50, 000 
5J,  000 
52,  000 
53, 000 
54, 000 
55, 000 
50, 000 
57,000 
5X.000 
59,000 
60,000 
62. 000 
64,000 
66,000 
67,000 


I 


porincii.    I    p^rincli.    '        **^^-         i        set 


1 


JneJt. 
0. 

.  0001.13 
.  000207 
.  000433 
.OOOiiOO 
.  00(1707 
.  000933 
.001133 
.OOIl':U 
.OOIO.OS 
.  003000 
.  005C00 
.007133 
.  007767 
.  (K»8333 
.  0093UO 
.010667 
.OUUOO 
.01.3000 
. 014307 
. 015007 
.0168.Ti 
.OIRriiK! 
. 010867 
.021107 
. 022667 
.  024KJ3. 
.  020500 
.  028200 
.  030133 
.  0.32667 
.  034500 
.  037807 
.0133 
.  0467 
.0600 


Inch. 
0. 
.  000133 
.  000134 
.000166 
.  (H)0167 
.  000167 
.000160 
.  000200 
.  000100 
.  000700 
.  0;n  607 
.  002000 
.0015.33 
.  0006.34 
.  000560 
.001107 
.001167 
.  001233 
.001700 
. 000767 
.001300 
.001166 
.  001700 
.  001.334 
.  001300 
.  002500 
.002166 
.  001667 
.001700 
.  001033 
.002534 
.  0018.33 
.  003367 
.  0054.33 
.0034 
.0133 


IlemttrkH. 


Inch, 


Tnelu 


0. 
0. 
0. 
0. 
0. 


0. 


Initial  load 


000033 
00003.3 
000067 


0. 


000033 
000031 


£Ia.stic  limit. 


005733 


00.5000 


010400 


.004607 


.010000 


.000200 


Tensile  atroogth. 


General  summary, 

Teuailc  ntrecgth  per  sqnare  iucb  of  orl^ioal  section poiinda..    07,000 

Elaalio  limit  per  Houaro  inch  of  original  section do 35,000 

Elongation  per  incn  alter  nrpt are Inch..    0.0700 

Elongation  per  inch  under  strain  at  elastic  limit do 001133 

Ke<lnctionin  diameter  ut  point  of  rupture do 034 

Reduction  in  area  after  rnptnro,  per  centum  of  original  section 11.8 

I*o»ition  of  rnptnro ".05  from  middle  of  stem 

Character  of  broken  surface granular  90  per  cent.,  dull  silky  10  per  cent. ;  fractnrecl  at  a  blow-hole 

Elongation  of  inch  sections ".05,  ".09*,  ".07 
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No.  950. 
Marks,  M  T^'i, 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


1 


TotaL 


250 

1,250 

2,600 

3,750 

5,000 

6.250 

7,500 

7.750 

8,000 

6,250 

S,500 

8,750 

9,000 

9.250 

9.500 

9.750 

10.000 

10,250 

10,500 

10.750 

11.000 

11,230 

11.500 

11.750 

12.000 

12,500 

13.000 

13.500 

14,000 

14,500 

14.640 


Per  aqnaro 
Inch. 


Powidg. 
1,000 

5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32.000 
33,000 
31,000 
35.000 
36,000 
.17,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45. 000 
46.030 
47.000 
48.00(1 
.~)0, 000 
52, 000 
M,000 
56,000 
58,000 
58,560 


Elongation 
per  Inch. 

Inch. 
.000133 

SaoceosiTo 

elongation 

per  inch. 

IneK 
0. 

.000133 
.000167 
.000183 
.000167 
.000167 
.000233 
.000033 
.000067 
.000167 
.000400 
.001066 
.000667 
.001000 
.  001033 
.  001534 
.001000 
.000633 
.000067 
.001133 
. 001833 
.001500 
.00HI34 
.0000:i3 
.002700 
.0012 
.0033 
.0050 
.00>0 
.0050 

1 

;  Permanent 

1    act. 

_  _ 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

.C09067 

Suooesalrc 
permanent 

act. 

Inch. 

Semarka. 

V              

Initial  load. 

.000300 

1 

.000433 
.000600 

•  ■  •  •  .   ■  •  • 

.000767 
.uOlOOO 
.001033 

.000007 

ElaHtio  limit. 
Tenailo  atrcngth, 

.001100 

• ■    «■•••■ 

, 

.001267 

1 

.001667 
.002733 
.003400 

"".001533' 

".ooiioc" 

.004400 

.006333 

•  a.«    ....... 

.007867 
.009767 
.010100 

.obsiss"" 

Voooooo'  . 

i 

.011367  ; 

.012500  , 
.014333 

1 

1 

..... 

.  01  j>i33 
.016807 

.013067 

.005834 

.0I78U0 

.  IV20500  ' 

.0217    , 

.0250 

1 

.0300 

r 

.0350 

.0400 

. 

1 

1**" *•* 

General  9ummarff. 

Tensile  strength  per  aqoaro  inch  of  original  section Iionnds..    58,560 

fiaatie  Umlt  per  sqoare  inch  uf  original  section do 32,000 

EloBgBtion oer inon after mptnre : inch..    0.0600 

Elongaslon  per  inch  nnder  strain  at  elaatio  limit do 001100 

BednetioB  in  diametAT  at  point  of  roptnre do 034 

Bednetion  in  area  after  rapture,  per  oentom  of  original  section 11.8 

PDiUaoB  of  roptnro ".3  fVom  neck 

Chanctor  of  oroken  sorfiMie grannlar  50  per  cont.,  dull  flaky  50  per  cent. 

EkncatioB  of  inoh  seetiiMs 'Ml*,  ".04,  "03 
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No.  951. 

Marks,  ^  J;'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

0.250 

7,500 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,500 

14,750 

15,000 

15, 500 

16,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19.000 

10,500 

20,000 

20,050 

17  800 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30.000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59, 000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72r000 
74.000 
76,000 
78,000 
80,000 
80,200 


EloDsation 
per  inch. 


Inch. 

.000133 

.000333 

.000500 

.000667 

.000833 

.000967 

.001133 

.  001167 

.001200 

. 001233 

.001267 

.001500 

.001033 

.002267 

.003167 

.005000 

.  005767 

.007067 

.007767 

.008733 

.000833 

.010967 

.  011667 

.  012667 

.  013767 

.015233 

.016500 

.  017767 

.  019400 

.030400 

.021667 

.023333 

.0267 

.0300 

.0333 

.0367 

.0400 

.0467 

.0567 

.0633 

.0767 

.1233 

.1533 


Saccessivo 

cloDjtation 

X>or  inch. 


Inch. 
0. 

.000133 
.000200 
.000167 
.000167 
.000106 
.000134 
.000166 
.000034 
.000033 
.000033 
.000034 
.000232 
.000138 
.000634 
.000900 
.001833 
.000767 
.001300 
.000700 
.000066 
.001100 
.001134 
.000700 
.001000 
. 001100 
.  001466 
.  001267 
.001267 
.001033 
.001000 
.001267 
.001666 
.003367 
.0033 
.0033 
.0034 
.0033 
«0067 
.0100 
.0066 
.0134 
.0466 
.0300 


Permanont 
set. 


Inch. 


0. 
0. 


.000033 
.000033 
.000033 
.000067 
.000067 
.000067 


.000167 


Saocoflsive 
permanent 
set. 


/ndi. 


0. 


.000033 


0. 
0. 

.1 
0. 
0. 


000094 


000100 


.004300 


004133 


.000067 


004767 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  raptare. 


General  aummarsf. 

Tensile  strength  per  square  inch  of  orisinid  section pounds . .    HO,  200 

Elastic  limit  per  square  inch  of  origineu  section do :t0, 000 

Elongation  per  incn  after  rupture • . .  .inch. .    0. 2267 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Eednction  in  diameter  at  point  of  rupture do 154 

Beduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".39*.  ".10,  ".13 


S  ^CoTti/eT'dect  JHz^le^ 


•  If  ♦ 
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No.  726. 
Marks,  i^ii 

>  B  Ts  O 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Bloneation 
per  inch. 

SncceMWe 

elongation 

perlnoh. 

Permanent 
•et 

SacoMalTe 

permanent 

■et 

Remarks. 

Total. 

Per  aqnai^ 
inch. 

Pounda. 

250 

1,250 

2,600 

3,750 

5,000 

0,250 

7.600 

8.750 

9.000 

9.250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12. 000 

12.250 

12.500 

12.750 

13.000 

13, 250 

13.500 

13.750 

14.000 

14,250 

14. 500 

14,750 

15,000 

15,500 

10,000 

10,500 

17.000 

17.500 

18.000 

18.500 

19.000 

19.500 

19, 710 

10.400 

Poundi. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 

:m),ooo 

35,000 
36.000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
S.'i.OOO 
50,000 
57. 000 
58.000 
50.000 
*'0.000 
02,  000 
64.000 
60,0i>0 
08.000 
70.000 
72. 000 
74.000 
70,000 
78.000 
78.840 

Inch, 
0. 

.OOOLOO 
.0OU267 
.000367 
.000467 
.000607 
.000833 
.001000 
.001067 
.001100 
.001133 
.001233 
.001433 
.002233 
.002900 
.004100 
.005133 
.006267 
.006067 
.007733 
.000067 
.  010267 
.  011400 
.012067 
. 013000 
.  014207 
.015607 
.  016833 
.018333 
.019067 
.  021107 
.022667 
.024000 
.  027000 
.  030500 
.035000 
.040000 
:  040107 
.053333 
.062500 
.073667 

.io:t3 

.1333 

Inch. 
0. 

.000100 
.000167 
.000100 
.000100 
.000200 
.000166 
.000107 
.000067 
.00003S 
.000033 
.000100 
.000200 
.000800 
.000667 
.001200 
.001038 
.001134 
.000700 
.000766 
.001.%)4 
.001200 
. 001133 
.000667 
.000033 
.  001267 
. 001400 
.001160 
.001500 
.001334 
.001500 
.001500 
.  001333 
.  003000 
.003500 
.004500 
.005000 
.000107 
.007166 
.009107 
.011107 
.020633 
.0300 

ItiCk. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

InitUlload. 

• 

Elastic  limit 

.000107 

.000167 

.004567 

.004400 

.009433 

.004660 

•**•■■•»*•«■ 



Tensile  strength. 
Load  at  time  of  mptare. 

1 

General  sumnuiry, 

Tonsilo  strength  per  square i^ch  of  original  section pounds..    78,840 

Elastic  limit  per  square  inch  of  original  section do 40.  OOO 

Blongationper  inch  after  rupture..' inch..    0.1467 

Elongation  per  inch  under  strain  at  elastic  limit <lu 001433 

Keduction  in  diameter  at  point  of  rupture Jo 0G4 

Reduction  in  area  after  rupture,  per  centum  of  original  section .  .  .        21.4 

Position  of  rupture..... I'MO  fyum  neck 

Cbaractor  of  broken  surface granular.  70  per  cent ;  dull,  flaky,  at  circumference,  30  per  cent 

Elongation  of  inch  sections 'MB*,  ".  16,  ".10 


Marks, 


ffTa 
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No.  D48. 
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^e^ooal  arm,  .25  square  inch. 


^^Bedhmda.      j 


j      iaeh. 


EUmgAtion 
iwriocli. 


/ 


9.m  < 

VM  \ 
Km 

KHO  I 
.  CM 

11,  sn 
xim 

ii« 

)4,» 

JtT» 
IS,  MO 


ls,oc»    / 

25^000 

W^OOO     / 

35.000     I 

3C,(iOO     I 

37,000 

38,000     ' 

38,000 

4U,G0O 

41.  GOO 

4.2,000 

43,000 

44.Q00 

45.000 

4rs000 

47,000 

4«,(IOO 

49.000 

SO,  000 

91.000 

52,000 

S3, 000 

54,000 

I      55,000 

'      56,000 

,      57,000 

I      5^,000 

50.000 

00,000 

63,000 

04,000 

06,000 

67,200 


Inch. 

,000133 

.000267 

.000433 

.OOOGOO 

.0007e7 

.OOOD33 

.001100 

.001133 

.001IG7 

.oo2oen 

.002400 

.002733 

.  OOSiGT 

.004033 

.004933 

.000^00 

.007400 

.008T33 

.00954r7 

.011000 

.012000 

.013333 

.014333 

.  Olii3CT 

.01Gf*33 

.OlfTJGT 

.020167 

.021007 

.023333 

.02&200 

.020833 

.020000 

.033333 

.038KJ7 


Saccessive 

elongation 
per  inch. 


Inch, 
O. 

.  0OO133 

.0OO134 

.OOOIGO 

.000167 

.0001(17 

.  00016C 

.000167 

.  OOOti.33 

.  000034 

.  OOOOOO 

.  000333 

.  000333 

.  000434 

.  OOOflCO 

.  000900 

.  O012G7 

.  001200 

.  001333 

.  CK>0834 

.  O01433 

.  OOIOOO 

.  O01333 

.  OOIOOO 

.  001034 

.0O1566 

.001834 

.001400 

.001500 

.OOIOOG 

.QO1H07 

.0O1633 

.002167 

.004333 

.0O4834 

.007300 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccemivo 

pennaneat 

set. 


Ifuk. 


Kemarkfl. 


Initial  load. 


............  .........    J 

1 1 

1 

1 

.001433  1   .001433 
1 

1         1 

1*""  * 

.005800 

.004367  1 

' 

1 

( 

"Voiisoo" 

1 

.005700  ; 

i   ! 

1 

1  .    1 

1 

1 

, 1 

1            • 

1 

1 

1 

, ' 

1 

1 

I  Elastic  limit 


Tensile  Btrcngth. 


General  summary. 

-    _ .- «.^-«  incli  of  oriffinal section pounds..    67,200 

IS^f^^^^^^^t^e^^^^^^ ...do....    37  000 

Sl!Sl5!?*^'T^J^™ot«TO..- inch..    is:o:i\i\ 

S^;^-'**t^lJ^tSSr»teliMiiic  limit do 0011C7 

Bj^toBiwrinchnndereWin  ^^^ do 034 

tl^^^V^^S^'V^-J^^^'aiixvailATi  blow-holes  at  point  of  rnptoro,  also  along  stem  intiiatvicinitv 
fliiVitiMoriiiehaeeUans "^  •    •''♦■    •"" 

8.  Ex.  36 7 
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TESTS   OF   IRON   AND   STEEL. 


Mark8,|tT¥.i 

rvs A. tt    r 


No.  728. 


XUU1U.B,  M.T1I 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 


Applied  ImuIb. 


Total. 


Pounda. 

2&0 

1,200 

2,500 

3.750 

5.000 

6. 2r>0 

7,500 

8,750 

0,000 

0.250 

0.500 

0,750 

10,000 

10,250 

10,500 

10.760 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,  500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14, 500 

14,750 

15.000 

15, 500 

10,000 

1G.500 

17,000 

17,500 

18,000 

1R,C00 

19,000 

19,500 

20,000 

20,500 

20,830 

17,000 


Por  Bouaro 
incn. 


Potindf. 
1,000 
5.000 
10,000 
15.000 
20,000 
25. 000 
30, 000 
35, 000 
30. 000 
37.000 
38,000 
39.000. 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
4C.000 
47.000 
4R.000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
50,000 
57.000 
58,000 
50. 000 
60,000 
02. 000 
64.000 
00,000 
GH,000 
70,000 
72, 000 
74,000 
70,000 
78,000 
80,000 
82,000 
83,320 


Eloneation 
per  Inch. 


Inch. 
0. 

.000100 
.000233 
.000307 
.000507 
.000700 
.000900 
.  001033 
.  001067 
.001100 
.  001133 
.001200 
.  001267 
.  001300 
.001333 
.001367 
.001400 
.001667 
. 002133 
.002000 
.003600 
.005000 
.007000 
.007500 
.008267 
.000633 
.010667 
.011733 
.012007 
.  014033 
.015400 
.  010607 

.oisais 

. 020567 
.  023167 
.026500 
.030000 
. 033733 
. 038167 
.043667 
.  050000 
.057833 
.068333 
.0900 
.1400 


Sncceaaive 

eloii^ation 

per inch. 


Inch. 
0. 

.000100 
.000133 
.000134 
.000200 
.000133 
.000200 
. 000133 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000267 
.000466 
.000467 
.001000 
.001400 
.002000 
.  000500 
.  000767 
.001306 
. 001034 
.001006 
.001234 
.001066 
.  001307 
.001267 
.00I.1GA 
.  002534 
.  002000 
.  0033.'{3 
.  003500 
.  003733 
.  004434 
.005500 
.000333 
.007833 
.010500 
.  021067 
.0500 


Permuient 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


.000267 


.005133 


SoccASsive 

permanent 

aet. 


Inch. 


000267 


004806 


Hemarka. 


luitialload. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


^  General  summary, 

Spociflo  gravity 7.8540 

Hardness '.".ill"'.      13.50 

Tensile  strenj^th  per  square  inch  of  original  section ...poinds'.    83,820 

Elastic  limit  per  square  inch  of  original  section do  ..'.    44  000 

Elongation  per  inch  after  rupture .inch!!    0  2007 

Elongation  per  Inch  under  strain  at  elastic  limit do. . ! !  .  001400 

KtMluction  in  diameter  at  point  of  rupture ! !  .do! ! ! !       .164 

Ileduction  in  area  after  rupture,  por  centum  of  original  section 40  7 

Position  of  rupture ".20from'middloof  stan 

Character  of  broken  surface silky 

Elongation  of  inch  sections ...r^ —^ -,..-.  J..." .".".*."  '".iV  ".45*  ". w 
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No.  729. 

Marks,  jJg«o 
Diameter,  ''.563. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


1 


Toul. 


Pomnda. 

250 
I.2S0 


3,750 
S,000 
6,230 
7.500 
H.700 
9.0U0 
ft.2j0 
0.500 
0.7iiO 
10.000 
10.250 
10,500 
10,730 
11.0CO 
11,250 
11.500 
11.750' 
12.000 
12,250 
12.500 
12,750 
13,000 
11,250 
13,500 
13.750 
14,000 
U.250 
14.500 
14.750 
15,000 
15,500 
18,000 
10.500 
17.000 
17.500 
18.000 
lfi,500 
10.000 
10.500 
19,010 
17.100 


Per  Mmare 
incD. 


PotCJMfC 

1,000 

5,  too 

10,000 

15.000 

:;o,ooo 

25,000 
30,000 
d5,U00 
30,000 
37.000 
38.000 
3-3,(;00 
40,000 
41,  too 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48.000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
50,000 
00,000 
62,000 
04,000 
60.000 
68.000 
70.000 
72,000 
74.000 
70,000 
78.000 
79,010 


ElooffatioD 
perioeh. 


0. 

.000133 
.000267 
.000467 
.000633 
.000767 
.000067 
.01)1100 
.U0Ii:i3 
.  OOI'JOO 
.  1101*233 
.  coiriou 
.  001367 

.002:^0 

.  0U3433 

.  om:.oo 

.005733 

.006133 

.007400 

.00843:1 

.000733 

.  0l063:i 

.011833 

.012000 

.013500 

.014467 

.015833 

.017267 

.1118300 

.010039 

.021067 

.022333 

.024000 

.037333 

.030600 

.034500 

.038333 

.043033 

.051033 

.050500 

.072667 

.0900 

.1500 


Saccea»lTO 

oloD  (ration 

per  inch. 


Inch. 
0. 
.000133 
.000IH4 
.U0O200 
.000100 
.000134 
.000200 
.OOOKCI 
.00003:1 
.  O04IOG7 
.000033 
.UU0067 
.000067 
.001133 
.00093:1 
.001067 
.  021233 
.000700 
.000067 
.001033 
.001300 
.000000 
.  001200 
.000767 
.000000 
.000067 
.001360 
.  0U1434 
.001233 
.  001133 
.001434 
.001206 
.001667 
.003333 
.003267 
.003000 
.003833 
.006600 
.007100 
.008467 
.  013167 
.017333 
.0600 


Permaaenfc 

ML 


SacccMive 
pormanont 

Mt. 


^  #0^F#0« 

0. 

0. 

Inch, 
0. 

0. 

'  0. 

0. 
0. 

0. 

0. 

.■•          ...•     ......a... 



.000133    .000133 

1 

".'604700' 

".001833" 

.on&ooo 

.005007 

1 



1 

1 

1 

1 

•■••   ■••••• 

Bemarka. 


Initial  load. 


Elaatic  limit 


i  Tenftilo  ntrength. 

I  Load  at  timo  of  rupturo. 


General  iummarff. 

TenaOe  atrengtli  per  square  inch  of  original  section jionnda . .    79, 6 10 

Elastic  limit  {ler  sqoare  inch  of  oriKioai  aectlon do  —    40. 000 

Eloai^tion  per  incD  ailor  mptare incli..    0.2500 

Elimgation  per  inch  under  strain  at  elastic  lim  it do 00 1 367 

Itedoetion  in  diameter  at  jioint  of  mptnro do 153 

Redaction  in  area  after  mptnro,  per  centani  of  ori/^nal  section 47. 2 

PaaitlDn  of  mptaro 'M  from  neck 

Chamcter  of  broken  surface silky 

BoasatSonofinchaectkms ".41*.  ".21,  ".IS 


106 


TESTS   OP   IRON   AND   STEEL. 


No.  730. 

Marks,  m®^,  m 

Diameter,  ''.664, 

Sectional  area,  .25  square  inch. 


Applied  loads. 


-  EloDzation 


Total. 


Pounds. 

2ri0 

1,250 

2,600 

3,750 

G,O0U 

0,250 

7,500 

8,750 

0,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,600 

11,750 

12,000 

12, 250 

12. 500 

12,  750 

13,000 

13, 250 

13. 500 

13,750 

14.000 

14.250 

14.600 

14, 750 

15,000 

15,500 

10,000 

10,500 

17,000 

17,500 

18, 000 

X  IP,  500 

10,000 

10.500 

20,000 

20, 500 

20,900 

17,700 


Per  sqnare 
incj 


lani 
cli. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
23, 000 
30, 000 
35,000 
36, 000 
37,000 
38,000 
39, 000 
40, 000 
41,000 
42,000 
43,000 
44,000 
4.1,  KO 
40,000 
47,000 
4K,  000 
49. 000 
50, 000 
51, 000 
52,  000 
5;i,  000 
54, 000 
55, 000 
.%,  000 
.'i7,.000 

rt»,  000 

59.000 
GO,  000 
02,000 
04,000 
GO,  000 
08,000 
70,000 
72, 000 
74,000 
70, 000 
78,000 
80, 000 
82,  000 
8'J,G0O 


21 

por  iucb. 


0. 


Inch. 

'.  000133 
.000207 
.0003C7 
.  000533 
.000007 
.000833 
.  001000 
.001000 
.  001033 
.  001007 
.001133 
.  C 01 200 
.  001267 
.001800 
/ 001307 
.001907 
.  0031 G7 
.  004707 
.005600 
.006333 
.007000 
.008000 
.009033 
.009033 
.010033 
.  012033 
.  012833 
. 014107 
.  015267 
.016667 
.017507 
.018007 
.  022100 
.  024000 
.027067 
.  031400 
.  035333 
.040000 
.  045000 
.  052000 
.  059500 
.070000 
.0900 
.1507 


I 


lo. 


Sncco88ivo|p  .  Successive 


cloD^ation 
per  incb. 


Inch. 


0. 


.000133 
.000i:i4 
.000100 
.000166 
.  000134 
.000160 
. 000107 

.000a33 

.000034 

.000016 

.  001067 

.000067 

.000033 

.000067 

.000600 

.  001200 

.001600 

.000833 

.000733 

.100667 

.001000 

. 00t433 

.000900 

.001000 

.001100 

.000800 

.001334 

.001100 

.001400 

.000900 

.001400 

.  003133 

.002500 

.003067 

.  003733 

.003933 

.004667 

.005000 

.007000 

.007500 

.  010500 

.  0200 

.0667 


set. 


pormanent 
sot. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.001633 


.006800 


Inch. 


0. 


001633 


005167 


Initial  load. 


Elastic  limit 


Tensilo  strength. 

Load  at  time  of  raptaro. 


General  nummary, 

Tonsilo  Htrcn^^tii  per  sqnaro  inch  of  orifrinal  section pounds. .      83,600 

Elastic  limit  per  square  inch  of  of  original  section do 43, 000 

Elongation  per  inch  after  ruptnro inch..      .02607 

Elongation  per  inch  under  strain  at  clastic  limit do 001367 

Ileductlon  in  diameter  at  point  of  roptnro do.  . .         .154 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47. 2 

Position  of  rapture r'.20  from  noclc 

Character  of  broken  sarfaco silky 

Elongation  of  inch  seotions ''.37*.  ".20'',  .17 


8  "  Com/erde^  J^i/^le 


^reec^i. 
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No.  727. 


8Tiz 

Diameter,  ''.5U. 


Sectional  area,  .25  sqaare  inch. 


^ppheid  Joada. 


Toc^ 


.«fj 


K  7.10 

%bM    ■ 

11  ::*) 
ii.t:«   , 

n  '.'Hi 

UUpO 
K  »fl 

1  *!,:•.« 

IT.  tMJ 

17.  NW 

i!i,jrju 
Rw«u 


Per  4«>|iiarp 

ixi4.  li. 


P&trndf. 

1    (^J 

^ 

«  «M*> 

10,  iX«J 

I-\  t«i«0 

Itl 

.  ^^.-O 

iL'» 

.  tK^ 

7., 

o«'.^ 

:u\. 

OijO 

se. 

0*4) 

37. 

G*iO 

n?^. 

tM<> 

so 

0*>O 

■10. 

««H1 

4K 

«AKI 

4::. 

fi>f<» 

4:i, 

(>(•«> 

44. 

(.HXI 

45. 

ot»o 

4C,  U'DO 

47, 

0*jO 

4i*. 

tOi 

49. 

tXM> 

.'4) 

0*»«» 

•»l. 

0^«*) 

I  Snccessivo 
£loii|;atio]]    elou^nUioD 
p«;r  indi.    1   per  inch,    i 

I  I 


PerroaDent 
Met. 


SuccoBiiivr ' 
permiUK'uC 

BCt.  i 


Ilemarka. 


^;,  Cnp> 

5<5,  (•»•<» 
57.  «K  O 

"»."*. «.« "O 

GU.Ch'O 
C4.  CKK* 

TO.  <K-0 
7-i,  t-t-W 
74.  Ui»»> 
7.\  7JO 


Tnch. 

'.  <*0013,1 
.  Ou02li7 
.000467 
,  0*K)633 
.  OOOKH) 
.  tMX»9C7 
.  «M.»1200 
.  tKJ1267 
.001400 
.  O01733 
.  O<G700 
.  004733 
.  IW.VIOO 
.  0(>r,CiT7 

-  oo7-tt;7 

.  0O1».j67 
.  010G*i7 
.UllG«i7 
.  Ol -29:43 
.014iHiO 
.  U15G00 

.  oiG4:5:j 

.Oiai33 
.  U"J1<K.X» 

-  «i2  j:*o 

.  OU41U7 
.  O-J-  ,s'J3 

,u:r7iG7 

.  oawto 

.  ouriC7 
.  0.v:»«7 

.  UCI'OOO 

.  <j74^a3 

.00»j7 
.  1567 


Inch, 


Inch. 


Inch. 


0. 


0. 
0. 
0. 
0. 
0. 
0. 


0. 


iDitia]  load 


oooo^n 

000133 


.  001X^33 
.OOUIOO 


.00,3207 


003134 


oo7>*oe 


.  0(U:;33    I 

I 

I 

I 


.000133     ,    II.  ( 

.0<X)]34 

.000200 

.000166 

.  (HX)167 

.000IC7 

.  000-JX3 

.  000t)67 

.0(Xil33    ' Eln^tic  limit. 

.000:5.Ti    ' 

.  00l%7 
. 001033 
. 000?67 
.OOUMjT 

•  OOH.-OO 
-OOllCO 

.owMiru 

.COllOO 
.(XMOOO 
.001-206 
.001(K57 
-ODIGOO 
.  WNJ8:{3 

.<Hii234 r 

•  OOlCCfi      ' 

.ooin«j7   ' ; 

.(rf»l.'U.K>         ; 

.Wlt5C7 ' 

.wnccG 

.«n.ir,n4 ; 

.tKtl^6«        I 

.(•«rjt2«jK)     \ I 

.C042<J7      1 

.004oO<)      • i 

.\y(ny.'Ajt    ' 

.007300      

.ouk;33     

.oi2i<«   ■ ■ 

.021S67    ■ 

.OCOO 


.  O13C0O 


00><M> 


\ 


I 


Ten*"!!!*  strt-DUtli. 
Load  at  time  o*'  rupture. 


General  summary. 

Imak  ftreacrth  per  »qaaro  inch,  of  ori^nal  section poamls., 

Butie  limit  per  sqaarB  inch  of  original  section ,1,, 

Ik-i<5iti6nperij»chafl<?rrxiptnTe in«h. 

2«>fi£atioa  per  iDcb  under  strain  at  elastic  limit ,l„ 

Sedoctioii in dnm^ter  at  point  of  mptopo do.... 

Seilaetioo  in  an<&  alter  nipmre.  per  centum  of  ori;;inai  section 

IMddDofrnpCirre    ".'20  from  iiii*M)*'of  ••t^jm 

Claiarter of  brr»kea  surface.- graonlar,  SOpercimt.;  dull,  tiakv.  .'*ij  ir«*r(«Dt 

£iBB22atJ0B  of  inch  sections  — ".10.  •.'dn*.  '.i% 


.     7:.,  720 

.     37.  f^M 

.     «  l'<77 

.  .(*0l4'«» 

.  104 

::•;.  i 
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TESTS   OF   IRON   AND    STEEL 


No.  865. 

Marks,  B*T.*b 

Diameter,  ".562. 

Sectional  area,  .248  square  inch. 


Applied  loads. 


Total. 


Poundt. 
24H 
1,240 
2,480 
3, 720 
4.0G0 
G,200 
7.440 
8,080 

8,  028 
0. 17U 
0,424 

9,  G72 
0,020 

10, 1G8 
10,410 
10.004 
10,012 
ll.lGO 
11,408 
11,050 
11,004 
12, 152 
12, 400 
12, 048 
12,800 
13,144 
13, 302 
13,040 
13.88H 
14, 136 
14.384 
14,032 
14,880 
15. 370 
15,872 
10,  308 
10,804 
17,  300 
17,850 
18,352 
18,720 


Per  HQUAro 
inon. 


Pounda. 
1,000 
5,000 
10, 000 
15, 000 
20, 000 
25,000 
30,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
5t,000 
55,000 

r>o.  000 

57,000 
58.000 
59.000 
00,000 
62,000 
04,000 
60,000 
08,000 
70,000 
72,000 
74,000 
75.480 


EloojEatioD 
per  iucli. 

Succefwivo 

olongation 

p<)r  ioch. 

JneA. 

Inch. 

0. 

0. 

.000133 

.000133 

.000300 

.000107 

.000433 

. 000133 

.000600 

.  000167 

.  000767 

.000167 

.000933 

.000166 

.001133 

.000200 

.00123:) 

.000100 

. 001367 

.000134 

.002767 

.001400 

.004567 

.001800 

.005500 

.000033 

.006333 

.000833 

.  0072:i3 

.000000 

.008233 

.001000 

.000633 

.001400 

.010500 

.000867 

.011507 

.001067 

.012500 

.600933 

.013833 

.001333 

.015000 

.001167 

.016600 

.001600 

.017600 

.001000 

.018033 

.  001333 

.  020000 

.001067 

.  021007 

.001667 

.023600 

.001933 

.025333 

.  00173:) 

.027267 

.001034 

.  028067 

.001700 

.030667 

.  001700 

.  032333 

.038000 

.  042000 

.048000 

.055000 

.  065167 

.0767 

.1000 

.1600 


.001666 

.005667 

.004000 

.006000 

.007000 

.  010107 

.011533 

.  0.'83 

.0600 


Ponuauent 

8Ct. 


Inch, 

0. 

Oi 

0. 

0. 

0. 

0. 

.000033 
.000100 


SucceMive 

pennaQent 

eet. 


Inch. 


0. 


.000033 
.000067 


Hemarks. 


Initial  loail. 


.  004100  .  004000 


.008833 


.014567 


.004783 


.005734 


ElaaUc  limit. 


Tenaile  strength. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds . .       75, 480 

Klastic  limit  per  sauare  inch  of  original  section do  ...        35,000 

Blongatiou  per  inch  after  rapture inch..        0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001 13.') 

Ke<lnctiou  in  diameter  at  point  of  rupture do .  132 

Kedaction  in  area  after  rupture,  per  centum  of  original  section 41.5 

Position  of  rupture ".4  from  middle  of  stem 

Character  of  broken  service '. sUky,  slightly  granular 

Elongation  of  inch  sections ".26*,  ".31,  ".13 
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No.  86C. 


JucvrkSy  2  ip  ^ 

Diametor,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Totri. 


I^aum 


^ 


1.2S0 

2.500 

3,750 

5.000 

IS,  250 

7,500 

8,750 

9,000 

0.250 

9.500 

9.750 

10,000 

10.250 

10,500 

10.750 

11.000 

11.250 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14.000 

14.250 

14.500 

14,750 

15^000 

15,500 

16.000 

10.500 

17.000 

17,500 

18.000 

IR.500 

i8,<eo 


Per  sqaoro 
inch. 


Poicnd«. 
1,000 
5,000 
10,000 
1\000 
20.000 
25,000 
30,000 
35,000 
30.000 
37.000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
4.\000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
50,000 
50,000 
57.000 
58,000 
fiP.OOO 
60,000 
'  62,000 
64,090 
60.000 
08.000 
70,000 
72,000 
74,000 
74,720 


Elongation 
per  inch. 


Inch, 

9. 

.000133 
.000333 
.000467 
.000000 
.000767 
.000033 
.001100 
001233 
.001633 
.003287 
.004467 
.005607 
.006133 
.007000 
.006067 
.000333 
.010333 
.011107 
.012000 
.013600 
.014667 
.  016100 
.  017167 
.01R267 
.010567 
.021500 
.02;)500 
.025000 
.020500 
.  028233 
.020733 
.  031933 
.036667 
.041000 
.047667 
.055333 
.005333 
.0707 
.1067 
.1333 


SncceMtTo 

elonf^ation 

per  Inch. 


0. 


Inch. 


.000133 

.000200 

.000134 

.000133 

.000167 

.000166 

.000167 

.000133 

.000400 

.001634 

.001200 

.  001200 

.000466 

.000867 

.001067 

.001266 

.001000 

.000834 

.000833 

. 001000 

.001067 

.001433 

.001067 

.001100 

.001300 

.001033 

.002000 

.001500 

.  001500 

.001733 

.001500 

.002200 

.004734 

.004333 

.006667 

.007660 

.010000 

.  011367 

.0300 

.0266 


Pennanent 
set. 


IfUh, 

0. 

0. 

.000033 
.000033 
.000033 
.000067 
.000067 
.000067 


Succeaaivo 
permanent 

BOt. 


Rem  ark  B. 


Inch.      ♦         , 
0.  I  Initial  load. 


.000033  ' 
0. 
0. 

.000031 
0.       I 
0.       Elastic  limit. 


004233 


.006767 


.  014233 


.004166 


.004534 


005466 


Tensile  strength. 


General  summary. 


Teasfle  atrength per  square  inch  of  original  section pounds..      74,720 

Elaatio  limit  per  square  inch  of  original  section do  ...      35, 000 

Elongation  per  inch  after  rnpinre inch..      0.1667 

EloBgstion  per  inch  under  strain  at  elastic  limit i lo  ...    .  00 1 1  oo 

Seduction  in  diameter  at  point  of  mptare do 004 

Reducuon  in  area  after  rupture,  per  oenlnm  of  original  section :i0.0 

Poaition  of  rupture ".4  from  middle  of  stem 

Cbai9cter  of  broken  surface,  granular,  60  per  centum ;  dull  silky,  40  per  centum  ;  cracks  opened  in 

the  cTlindrical  surface  in  the  Tioinity  of  the  place  oi  rupture. 
Elongalioa  of  inch  aectiona ".13,  ".27»,  ".10 
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TESTS   OP   IRON   AND   STEEL 


No.  865. 

Marks,  b^t/'o 

Diameter,  ".562. 

Sectional  area,  .248  square  inch. 


Applied  loads. 


Total. 


Poundt. 

24H 

1,240 

2,480 

3,720 

4.000 

0,200 

7,440 

8,080 

8,028 

0.170 

0.424 

0,073 

0,020 

10,168 

10,410 

10,004 

10, 012 

11, 100 

11,408 

11,050 

11,004 

12, 152 

12,400 

12,  G48 

12,806 

1»,  144 

13, 302 

13,010 

13,888 

14, 136 

14, 384 

14, 032 

14,880 

15.370 

15, 872 

10,368 

10,864 

17. 300 

17, 856 

18,352 

18,720 


Per  Rquaro 

iDCll. 


Poundt. 
1.000 
5,000 
10,000 
15, 000 
20, 000 
25, 006 
30,000 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
5i.000 
55,000 
50,000 
57,000 
58,000 
59,000 
60,000 
02,000 
04,000 
66,000 
68,  (KM) 
70,000 
72, 000 
74, 000 
75,480 


per  inch.  I  p^/inch. 


Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
. 000767 
.000933 
.  001133 
.001233 
. 001367 
.002707 
.004567 
.005500 
.006333 
.  0072:i3 
.008233 
.009633 
.010500 
.011507 
.012500 
.013833 
.015000 
.016600 
.017600 
. 018933 
.020000 
.021067 
.023600 
.025333 
.027267 
. 028007 
.  030667 
.032333 
.038000 
.042000 
.048000 
.055000 
.065167 
.0767 
.1000 
.1600 


Inch, 
0. 

.000133 
.000107 
.000133 
.000107 
.000167 
.000106 
.000200 
.000100 
.000134 
.001400 
.001800 
.000033 
.000833 
.000900 
.001000 
.001400 
.000867 
.001067 
.600933 
.001333 
.001167 
.001600 
.001000 
.001333 
.001067 
.  001667 
.  001933 
.001733 
.001934 
.001700 
.  001700 
.001666 
.005667 
.004000 
.006000 
.007000 
.010167 
.011533 
.  0:'33 
.0600 


PormaDeoi 
set. 


Inch, 

0. 

0> 

0. 

0. 

0. 

0. 

.000033 
.000100 


SocccMivo 

permzuient 

set. 


Inch. 


0. 


.000033 
.000007 


004100 


.004000 


Itemarks. 


Initial  loail. 


Elaaiic  limit. 


.008833  .004733 


014567 


.005734 


Tenaile  strength. 


General  mimfnary. 

Tensile  ntrenffth  per  aqnare  inch  of  original  Beotlon pounds..       7.'),480 

Elastic  limit  per  sauaru  inch  of  original  section do  ...        35. 000 

Elonjiatioii  per  inch  after  rapture inch..        0.2333 

lilonpit ion  per  inch  under  strain  at  elastic  limit do O0113.'t 

Keduction  in  diameter  at  point  of  rupture do .132 

Kedaction  in  area  after  rupture,  per  centum  of  original  section 41.5 

Position  of  rupture "A  from  middle  of  stem 

Character  of  broken  service *. silky,  slightly  granular 

Elongation  of  inch  sections ".26%  ".31,  ".13 


« 


8"  Co7^ver^e^  ^^^^ 
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TESTS    OF   IRON   AND   STEEL. 


No.  867. 
Marks,  B^^;'ii 
Diameter,  ".563. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

G.2&0 

7,500 

8,750 

9,000 

9,250 

9,500 

0,750 

10,000 

10.250 

10, 500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12, 250 

12,500 

12,750 

13,000 

13, 250 

13,500 

13.750 

14;  000 

14,250 

14, 500 

]4.750 

15,000 

15, 500 

16.000 

16,500 

17,000 

17,500 

18,000 

18,500 

18.000 

16, 200 


PerBonare 
inch. 


Pounds. 
1,000" 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
30,000 
37,000 
38, 000 
39,000 
40,000 
41.000 
42, 000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,400 


£loD|B[ation 
per  inch. 


Inch. 
). 

.000133 
.000267 
.000433 
.000600 
.000733 
.000900 
.001067 
. 001400 
.  002300 
.005000 
. 005933 
.OO6G00 
. 007067 
.008033 
.000333 
.  010333 
.011500 
.0135;)3 
. 014133 
.  015107 
.010500 
.  018000 
.019000 
.  020400 
.021667 
.023733 
.025500 
.027667 
.  020167 
. 031167 
. 032667 
.  035667 
.040500 
.046333 
.053000 
.  062333 
.  075667 
.0033 
.1300 
.  1707 


Saccessivo 

olongation 

per  inch. 


Inch. 


0. 


.000133 

.000134 

.000166 

.000167 

.000133 

.  000107 

. 000167 

.000333 

.000000 

.002700 

..000933 

.000667 

.001067 

.000360 

.001300 

.001000 

.  001167 

. 002033 

.000600 

.001034 

.001333 

.001500 

.  00 1000 

.  001400 

.  001267 

.002066 

.  001767 

.  002167 

.001500 

.002000 

.001500 

.003000 

.004833 

.005833 

.006067 

.009333 

.013334 

.017633 

.0367 

.0467 


Permanont 
set. 


Jneh, 


Successive 

periDAnent 

sot. 


Bemarks. 


Inch. 


0. 
0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 

.000033 
.000034 

Initial  load. 


.005200 


.009933 


. 016107 


Elastio  limit 


.005133 


.004733 


.000234 


Tensile  strength. 
Load  at  time  of  mpture. 


General  summary. 

Tensile  strengtli  per  square  inch  of  original  section pooods..    74,400 

Elastio  limit  per  snoare  inch  of  original  section i do...    35,000 

Elongation  per  inch  after  ruptnro inch..    0.2667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001007 

Redaction  in  diameterat  point  of  mpuire do...        .153 

Redaction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture l"froinneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^ ".40*  ,".24,  ".16 
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STu 


^-aw^  ^(?  sgaare  inch, 


Ko.  864. 


/ 


/ 


\   t»i» 


/ 


/ 


per  incb. 


^'^ 


l.OGO 

s,ooo 
10,  ooo 
15,000 

25,000 
70,€4jO 

^MM> 
37,000 
3S,000 
39.000 
40,000 
41,000 
^000 
43.000 
44,000 
45,000 
48,000 
47,000 
4g,0QO 
48.000 
50,000 
51,000 
52.000 
S3. 000 
&4.000 
5j,0OO 
58.000 
.IT.OOO 
58.000 
i       59,000 
I       60,000 
1      CS,000 
64,000 
'       06.000 
1      68,000 
1      70,000 


1 


JFneh. 

.OOOIOO 
.OOO907 
.€UHH3S 

,oooeoo 

.000767 


.OO1O07 
.0O11OO 
.001133 
.001167 
.001233 

.no]467 

.001800 
.002500 
.003600 
.005333 
.006300 
.007233 
.008100 
.000433 
.0X0500 
.011033 
.012333 

.oisaoo 

.014B33 
.010007 
.01BIC7 
.010007 
.020833 
.022333 
.023007 

.02516^ 

.02SO33 

.03^:500 

.03T333 

.U43333 

.050000 

.0.5B333 

.COff? 

.0900 

,1307 


Jneh. 
J. 

.  OOOIOO 

.  (I0O167 

.  000166 

.  0O0167 

.0OO167 

.000160 

.000134 

.000033 

.O0O033 

.0O0034 

.  000060 

.000234 

.  000333 

.  000700 

.001100 

.  002033 

.000667 

.  000083 

.  000867 

.  O01333 

.  001067 

.  001133 

.  000700 

.  OOI267 

.  001233 

.  001834 

.  001500 

.  OO15O0 

.  00116G 

.  001500 

.001334 

.001500 

.003706 

.003567 

.004833 

.006000 

.006067 

.008333 

.008367 

.0233 

.0467 


Permanent 
set 


Saccosaive 

pcnnanent 

net. 


Remarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  IcmuI. 


.000300 


.000300 


.004733 


.004433 


ElMtic  limit 


.009800 


.oosoe? 


Tensile  strenj^h. 
Load  at  time  of  roptare. 


General  $ummary. 

^a^sttWisU* P^I^S^U^if  ori«i«al  «»t»«° do  30.000 

iSE\iadtper»q«a5f  ™"*  ♦nro.T-- inch..      0.2107 

^2iSnT«*»^  ffS'^J-SSITifc  «l«M»«c  limit do 001233 

*gSS5eTi»«^"^fLj?StlS'ropt»ro...... do 160 

^'*'*^,in«w»a^'"*P''*^:/r! "50  from  neck 

^raptare I^ZIZT"  '      -----  --  — si^yi  with  slight  lamination 

^^^^o^rtwafVcokenaartice ".3«*.  ".13,  ".13 

^JSoeftaeli»ectioiis 
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TESTS   OF   IRON   AND   STEEL. 


No.  766. 

Marks,  jj  ^^q 

Diameter,  ".563. 

SectioDal  area,  .25  square  inch. 


Applied   loade. 


Total. 


PoundM. 

250 

J.  250 

2,500 

3,750 

ft,  000 

0,250 

7, 500 

8,750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,00(1 

11,260 

11,500 

11,750 

12,000 

12,250 

12,600 

12, 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

10.000 

10,500 

17,000 

17,500 

18,000 

18,500 

10,000 

10,500 

20.000 

20,200 

17,900 


Per  sanare 
incD. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
3.*),  000 
30,000 
37,000 
38.000 
!IO,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55, 000 
50,000 
57,  COO 
58,000 
59, 000 
CO.  000 
62, 000 
04,000 
66,000 
08.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
80,800 


EloDgation 
per  inch. 


Inch. 
0. 

.OUOIOO 
.000233 
.000367 
.000533 
.000700 
.000867 
.001033 
.001067 
. 001133 
.001107 
.001200 
.001233 
.001207 
.003233 
.004133 
.005000 
.005867 
.  007433 
.007733 
.008533 
.000433 
.  010667 
.011600 
.012500 
.013667 
.015000 
.016233 
.017333 
.018100 
.010833 
.  021133 
.022533 
.  026167 
.  020333 
.033333 
.037333 
.041700 
.047667 
.054733 
.063000 
. 077333 
.1133 
.1867 


SucceaaiYO 

eloDgation 

per  inch. 


Inch. 
0. 

.000100 
.000133 
.000134 
.000166 
.000167 
.000167 
.000106 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.001966 
.090900 
.000867 
.000867 
.001566 
.000300 
.000800 
.000900 
.001234 
.000933 
.000900 
.  001107 
.001533 
.001033 
.001100 
.001067 
.001433 
.001300 
.001400 
.4)03634 
.003166 
.004000 
.004000 
.004367 
.005067 
.007066 
.008867 
.  013733 
.035967 
.0734 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.0C4233 


.008800 


SacMsairo 

pemiaoent 

set. 


Inch. 


0. 


.004233 


.004667 


Semarka. 


Initial  load. 


Elastio  limit. 


TenalJe  atroDfrth. 
Load  at  time  of  ruptoro. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .      80. 800 

Elastic  limit  per  SQuaro  inch  of  original  section do 41,000 

Elongation  per  inch  after  rupture inch . .      0. 2367 

Elongation  per  inch  under  strain  at  elastio  limit do 001267 

Reduction  in  diameter  at  point  of  rupture    do 143 

Ileduotion  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  0 f  ruptnro at  m iddle  of  atem 

Character  of  broken  surftco granular,  60  per  centum ;  silky,  40  per  centum 

Elongation  of  inch  sections ".14,  ".42,*  ".15 
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No.  767. 

Marks,  3  iT^ii 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


T^  ^isr* 


2S0 

1,250 

2,600 

3,7M 

5^000 

6^250 

7.800 

8,750 

0.000 

9.250 

0,500 

9,750 

10,000 

10,230 

10,500 

10,750 

11,000 

11.230 

11,500 

11.750 

12.000 

12,250 

12.600 

12,750 

l.%000 

IS,  250 

13.600 

13,750 

14.000 

14.250 

14,500 

14,750 

1&.000 

15^  500 

10.000 

18,500 

17.000 

17.500 

18,000 

18,500 

10,000 

10,500 

20,000 

20^080 


Elongation 
per  inch. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
85.000 
86.000 
87,000 
38.000 
89^000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55.000 
56.000 
57.000 
58.000 
50.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,320 


ItUh. 
0. 
.000100 
.000200 
.000400 
.000567 
.000700 
.000000 
.001033 
.001067 
.001100 
.001138 
.001167 
.001233 
.  001300 
.002867 
.004167 
.005433 
.006233 
.007267 
.008100 
.009400 
.010300 
.011533 
.012467 
.013200 
.014067 
.015667 
.016838 
.018333 
.019667 
.  020733 
.022000 
.023933 
.027167 
.030733 
.034767 
.039333 
.045000 
.051333 
.059333 
.070000 
.0933 
.1300 
.1700 


SnooessiTe 

elonntion 

perinch. 


Inch. 
0. 

.000100 
.000100 
.000200 
.000167 
.000133 
.  000200 
.000133 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.001567 
.001300 
.001266 
.000800 
.001034 
.000833 
.001300 
.000900 
.  001238 
.000934 
.000733 
.000867 
.001600 
.001166 
.  001500 
.  001334 
.001066 
.001267 
.001933 
.003234 
.003566 
.004034 
.004566 
.005667 
.006333 
.008000 
.010667 
.  0233 
.0367 
.0400 


Permanent 
set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


004533 


009633 


Sacoosaive 
pennanent 
set. 


Remarks. 


Inch. 


Initial  load. 


,1 


004533 


005100 


Elastic  limit 


Tensile  strength. 


General  summary, 

TenaQa  strength  per  square  inch  of  original  section pounds..      80,320 

Zlaatielimii  per  square  inch  of  original  section do —      41,000 

Hongation per  inch  after  roptnre .^..inch..      .02300 

Slongatioa  per  inch  under  strain  at  elastio  limit do...      .00300 

Badnctioo  in  diameter  at  point  of  rapture do...         .114 

Rednetiofiin  area  after  mptare,  per  centum  of  original  section  30.4 

PMitJonofraptare. ".25  ftrom  middle  of  stem 

Cliacaeter  ot  broken  enrfsce. silky,  cracks  developed  in  cylindrical  sarface  of  stem 

EloBgatiim  of  inch  sections. ".16,  ".34*,  ".19 

S,  Ex.  36 8 
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TESTS   OF   IRON   AND   STEEL. 


No.  768. 

Marks,  m't>i 

Diameter,  ''.563. 

Sectioual  area,  .25  square  inch. 


Applied  loadfl. 


ToUl. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

8,760 

9,000 

0.250 

9.500 

0.750 

lO.OOt 

10, 250 

10,500 

10, 750 

11,000 

11,250 

11,  500 
11,750 

12,  000 
12,250 
12,500 
12, 750 
13, 000 
13, 250 
13,500 
13,750 
14, 000 
14,250 
14.500 
14,750 
15,000 
15, 500 
16, 000 
16,500 
17,  000 
17,600 
18.000 
18,500 
10.000 
19,500 
20, 000 
20,500 
20,060 
19,600 


Per  gauare 
inch. 


Pounds. 
1.000 
5,000 
10, 000 
15,000 
20, 000 
25, 000 
30. 000 
35,000 
36.000 
37,000 
38,  000 
39,000 
40,  000 
41,000 
42, 000 
48,  OUO 
44,000 
45, 000 
46,000 
47,  OdO 
48,000 
40, 000 
50,000 
51.000 
52, 000 
53,000 
54,000 
55, 000 
56, 000 
67,000 
58,000 
59,  000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72, 000 
74,000 
76  000 
78,000 
80,000 
82,000 
S3. 840 


EloDjCatioD 
per  Inch. 


Inch. 
). 

.  000133 
.000267 
.000400 
.  000r>67 
. 000733 
.000900 
.001067 
.001100 
.001133 
.001133 
.001167 
.001200 
.001233 
.  001267 
.001300 
.001367 
.  001400 
.  001833 
.  002933 
.  005667 
.006867 
.  007600 
.008400 
.009067 
.010000 
.011400 
.  012367 
.  013500 
.014567 
.015933 
.  017000 
.018433 
.021033 
.  024067 
.  027667 
.  03O700 
.034667 
.039167 
.044333 
.051167 
.059000 
.  070667 
.0967 
.1433 


Suoceuive 

elonfration 

per  inch. 


Inch. 

0. 

.  000133 
.000134 
.  00U133 
.000167 
.000166 
.  000167 
.  000167 
.  000033 
.  000033 

0. 

.  000034 
.000033 
.  000033 
.  000034 
.  000033 
.000067 
.000033 
.000433 
.  001100 
.  002734 
.  001200 
.000733 
.000800 
.000667 
.000933 
.  001400 
.000967 
.00113a 
.001067 
.001366 
.001067 
.  001433 
.  002600 
.  003034 
.003600 
.003033 
.003067 
.004500 
.005166 
.  006&34 
.007833 
.011667 
.  026033 
.0466 


Pormaoent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0,. 


.000067 


.005767 


SnooeMive 

permanent 

aet. 


Inch. 


0. 


000067 


005700 


Remarks. 


Initial  load. 


Elaal^o  limit 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary, 

Speciiio  gravity 7.8664 

Hardness 18.85 

Tesile  strength  per  sqaare  inch  of  original  section pounds..      83, 840 

Elosticlimit  per  sqaare  inch  of  original  section , do 45,000 

Elongation  per  inch  after  rnptore inch..      0.1867 

Elongation  per  inch  nnder  strain  at  elastic  limit do . .  1!    .  001400 

Kednction  in  diameter  at  point  of  rupture do 093 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 6 

Position  of  rupture ".  I  ftt>m  middle  of  stem 

Charactor  of  broken  surface granular,  radiating  from  a  small  dull  spot  at  the  oiroumferonce 

Elongation  of  inch  sections /M2,  ".29*  ".15 
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No.  769. 


ju»rju}y  M  T«  O 

I>iameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


250 

1,2S0 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,000 

9,250 

0,500 

9.750 

10,000 

10,250 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

13,000 

12.250 

12.500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

15,500 

16.000 

16,500 

17.000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21.000 

21,460 

18,300 


Per 
Ino' 


sonare 
ion. 


1,009 

5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
85.000 
86,000 
87.000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52,000 
t  53,000 
54.000 
55.000 
56.000 
57,000 
58,000 
50.000 
60,000 
62,000 
64,000 
06,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
85,840 


SloDffatkm 
permolL 


Inch, 

a 

.000100 

.000233 

.000400 

.000567 

.000700 

.000900 

.001000 

.001033 

.001067 

.001100 

.001133 

.001167 

.001200 

.001233 

.001267 

.001300 

.001388 

.001367 

.003107 

.006200 

.006500 

.007267 

.007767 

.008467 

.000600 

.  010700 

.  011767 

.012867 

.013833 

.015067 

.  016100 

.017433 

.020333 

.022400 

.025067 

.028433 

.031667 

.035838 

.040600 

.045000 

.  051333 

.061167 

.070667 

.1033 

.1400 


Sacceeaiye 

eloDeatios 

perlnch. 


IndL 

a 

.000100 
.000133 
.000167 
.000167 
.000188 
.000200 
.000100 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000088 
.000034 
.001800 
.003033 
.000300 
.000767 
.000500 
.000700 
.001333 
.000900 
.001007 
.001100 
.000066 
. 001234 
. 001033 
.001333 
.002900 
.002067 
.002667 
.  003366 
.003234 
.004166 
.  004767 
.004400 
.006333 
.009834 
.009500 
.032633 


Permanent 

Mt. 


JneA. 
0. 
0. 
0. 

a 

0, 
0. 
0. 
.000033 


Sncoesslve 

permanent 

set. 


Ineh, 


000033 


000038 


005500 


.000088 


0. 


Bemarks. 


Initial  load. 


0. 


.005467 


Elastio  limit 


Tensile  strenj^h. 
Load  at  time  of  mptore. 


Gmeral  summary. 

Tensile  streni^  per  sqoaTO  inch  of  original  section ponnda..      85,840 

Elsatio  limit  personate  inch  of  original  aection do 46,000 

KoDgatlon  per  Inch  after  mptnre inch..      0.2567 

Songation  per  inch  under  strain  at  elastio  limit do 001307 

Bednction  in  diameter  at  point  of  mpture do 154 

Sadaction  in  area  after  mptnre,  per  oentom  of  originid  section 47.2 

Position  of  mptore 'M  from  middle  of  stem 

Character  of  broken  snrfaoe silky 

Elonipatioil  of  inch  aeotions ''.21,  ".41*.  ".15 
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TESTS   OF  IRON  AND   STEEL. 


No.  770. 

Marks,  ^U^m 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pcundt. 

250 

1,250 

2.500 

8,750 

5,000 

6,250 

7,500 

8,750 

0,000 

9,250 

0.600 

9.750 

10,000 

10, 250 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,600 

12,750 

13.000 

13,250 

13.500 

13,750 

14,000 

14.250 

14,600 

14,750 

15.000 

15,560 

10.000 

16,500 

17,000 

17.500 

18,000 

18,600 

10,000 

19.500 

20.000 

20.500 

21,000 

21,500 

21, 770 

19,600 


Per  eqaaie 


Founds, 
1.000 
6.000 
10,000 
1^000 
20,000 
25,000 
80.000 
35.U00 
86,000 
87.000 
38,000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51.000 
62.000 
53,060 
64.000 
55,000 
56,000 
57.000 
68,000 
69.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
87,080 


ElonffAtion 
per  inch. 


0. 


Inch, 


.000067 

.000267 

.000400 

.000567 

.000733 

.000867 

.001088 

.001067 

.001067 

.001100 

.001183 

.001167 

.001200 

.001238 

.001267 

.001800 

.001333 

.001600 

.002000 

.003267 

.004733 

.006367 

.007267 

.007700 

.008267 

.000400 

.  010338 

.011400 

.012833 

.013333 

.014067 

.015500 

.017700 

.020167 

.022667 

.025333 

.028233 

.031700 

.035500 

.  039333 

.044667 

.050833 

.058333 

.008667 

.0900 

.1133 


Soeoessive 

elongation 

per  inch. 


Inek. 

0. 

.000067 
.000200 
.000188 
.000167 
.000166 
.000184 
.000166 
.000034 

0. 

.000038 
.000038 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000267 
.000400 
.001267 
.001466 
.001634 
.000900 
.000488 
.000567 
.001133 
.000938 
.001067 
.000933 
.001000 
.000734 
.001433 
.002200 
.002467 
.002500 
.002666 
.002900 
.003467 
.003800 
.003833 
.005334 
.006166 
.007500 
.010384 
.021838 
.0233 


Pbnnanant 
set. 


JneA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000038 


004567 


SnooeasiTe 

pennanent 

aet. 


Imek, 
0. 


.000068 


.004584 


Initial  load. 


Elaatio  limit 


Tenafle  strength* 
Load  at  time  of  luptoxe. 


General  anmmary. 

Tensile  etren^h  per  sqoare  inch  of  original  section pounds..      87,080 

Elasticlimit  per  sanare  inch  of  original  section do 45,000 

Elongation  per  inch  after  mptare inch..      0.1767 

Elongation  per  inch  under  strain  at  elastic  limit do 001888 

Reduction  in  diamater  at  point  of  rapture do 144 

Redaction  in  area  after  mptare,  per  centam  of  original  section 44.0 

Position  of  rupture ".0  from  neck 

Character  of  broken  surfnoe silky 

Elongation  of  inch  sections "JJ6*,  ".10,  ".08 


s 


Tt;ibe  tTTb.  J^ 


|^  -  -    A9.^7if -n 


SEx  16491 


i 
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MarlM,B'^i 


No.  847. 


—-—•'7  D.M4  X 

Diameter,  ^'.563. 

Sectional  area,  .25  sqaare  inch. 


AppUedliMdk 

Etonsation 
permch. 

SnooewlTe 
elonntion 
per  Inch. 

PeTODAnent 

SnooeuiTe 
permanest 

Mt. 

ToUL 

PerMVAn 
ineh. 

Poundi. 

850 

1,253 

2.600 

8,750 

5,000 

8^250 

7,500 

8.750 

9.000 

9,250 

9,500 

9,750 

10.000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15.000 

1&.500 

18,000 

16,500 

17.000 

17,600 

18,000 

18;  480 

18^200 

PovndM, 
1.080 
5,000 
10,000 
15.000 
20.000 
25,000 
80,000 
85,000 
38.000 
37,000 
38,000 
89,000 
40,000 
41.000 
42.000 
48.000 
44,000 
45,000 
40^000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
58.000 
57,000 
58,000 
68,000 
80.000  i 
82,000 

84,oro 

88.000 
88,000 
70,000 
72.000 
73,840 

0. 

\  000188 
.000287 
.000483 
.000800 
.000738 
.000900 
.001087 
.001100 
.001133 
.001187 
.001200 
.001283 
.001267 
.001300 
.001367 
.007333 
.008400 
.009167 
.010000 
.011500 
.013133 
.014167 
.014033 
.016667 
.018287 
.020000 
.021400 
.023100 
.025000 
.028000 
.1130000 
.032833 
.037167 
.042833 
.049833 
.058883 
.0867 
.0900 
.1587 

InOL 
0. 

.000188 
.000184 
.000186 
.000167 
.000188 
.000167 
.000187 
.000083 
.000033 
.000034 
.000033 
.000088 
.000034 
.000033 
.000067 
.005866 
.001067 
.000767 
.000833 
.001500 
.001633 
.001034 
.000766 
.001734 
.001600 
.001733 
.001400 
.001700 
.001900 
.003COO 
.002000 
.002333 
.004834 
.005866 
.007000 
.009000 
.007867 
.0233 
.0687 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Infh. 
0. 

Initial  kMd. 
XlaaUoUmit. 

• 

Tensile  atienictb. 
Load  at  time  of  rnptare. 

0. 

.006838 

.006838 

.om88 

.006600 

• 

General  svmmdry. 

Tensile  strength  per  aqnare inch  of  orleinalaeotion pounds..       78,840 

Elastie  limit  per  sqaare  inch  of  original  section do 43,000 

Blongation per  inch  after raptnrs Inch..       0.2400 

KUmfsation  per  inch  onder  straic  at  elastic  limit do 001367 

Redaction  in  diameter  at  point  of  roptare do .143 

Redaction  in  area  after  rapture,  per  centam  of  original  section 44  6 

Position  of  raptore..... middle  of  stem,  obUqne 

Character  of  broken  snrikoe : silsv 

Blongatlonof  inch  sections ".16,  ".40*,  ".16 


1 
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TESTS   OP   IRON  AND   STEEL. 


No.  848. 
Marks,  g  x»  o 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loada. 


Total. 


Pound$. 

250 

1,250 

2.500 

8,760 

5,000 

6,250 

7,500 

8,750 

9.000 

9,250 

9.500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11, 250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14.  750 

15,000 

15,500 

10,000 

10,500 

17, 000 

17,500 

18,000 

^  18, 500 

18,990 

10,300 


Per  BGuare 
inch. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51, 000 
52. 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
75,900 


Elongfttion 
per  inoh. 


Inch. 
0. 

.000133 
.000300 
.000438 
.000633 
.000733 
.000900 
.001083 
.001067 
.001100 
.001167 
.001200 
.001267 
.004467 
.006738 
.007433 
.008300 
.009267 
.010567 
.011467 
.  013100 
.013938 
.015867 
.016300 
.  017433 
.008733 
.020333 
.  021038 
.023933 
.024383 
.  027333 
.020500 
.031500 
.  086167 
.  0410«)0 
.047833 
.  055167 
.0667 
.0833 
.1100 
.1700 


SucceMive 

eloDeatioQ 

perlnch. 


Ifuh, 
0. 

.000133 
.000167 
.000133 
.000200 
.000100 
.000167 
.000138 
.000034 
.000033 
.000067 
.000083 
.000067 
.003200 
.002266 
.000700 
.000867 
.000967 
.001800 
.000900 
.001633 
.000833 
.001 
.00< 
.0011 
.001800 
.001600 
.001600 
.002000 
.000400 
.003000 
.002167 
.002000 
.004667 
.004888 
.006388 
.007884 
.011588 
.0166 
.0267 
.0600 


Permanent 
set. 


ItUh. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 


.000133 


.007600 


.013967 


Snooeeslve 

permanent 

•et. 


Ineh. 


0. 


.000033 


0. 


.000034 


.  000066 


.007467 


.006367 


Remarlcs. 


Initial  load. 


Elflstio  limit 


Tensile  strength. 
Load  at  time  ot  raptare. 


General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds. .       75, 060 

Elastlolimitpersanare  inch  of  original  section do —       40,  Oou 

Elongation  per  incn  after  rnpture inch..       0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Beductionin  diameter  at  point  of  rupture do....  .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  mptnra ".5  At)m  middle  stem 

Character  of  broken  surface silky  ;  cup-shaped  end 

Elongation  of  inch  sections ".27,  ".36*,  ".17 
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No.   849. 


Marks,  ^l-^ 

Diameter,  ^'.564. 

Seotional  area,  ^5  square  inch. 


Ai»plied  loads. 

ElODsatioii 
permch. 

SaooeMive 

elongation 

per  inch. 

Permanent 
eet 

Sncoesslve 

permaueni 

set. 

Remarkfl. 

TotaL 

FerMinare 
inch. 

Pounds, 

250 

1,250 

2,500 

3,750 

5^000 

0,250 

7.500 

8,760 

9,000 

9,250 

9,500 

9.750 

10,000 

10,250 

10.500 

10.750 

11.000 

11,250 

11,500 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000^ 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
.  58,000 
59.000 
60.000 
02.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
76,240 

JnOi. 
0. 

.000183 
.000207 
.000400 
.000633 
.000700 
.000867 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001800 
.OO&WO 
.005500 
.006833 
.008433 
.009000 
.009833 
.011000 
.012400 
.018733 
. 014733 
.015733 
.017600 
.018933 
.021067 
.022333 
.023667 
.025267 
.027400 
.031667 
.036333 
.041333 
.048333 
.056667 
.0667 
.0900 
.1300 
.1667 

InefL 

a 

.000133 

.000134 

.000133 

.000138 

.000167 

.000167 

.000166 

.0000.14 

.000033 

.000033 

.000034 

.000033 

.000033 

.000067 

.001500 

.  0(12700 

.001433 

.  001f>00 

.000567 

.000833 

.001167 

.001400 

.001333 

.001000 

.001000 

.001867 

.001333 

.002134 

.001266 

.001334 

.001600 

.002133 

.004267 

.004666 

.005000 

.007000 

.008334 

.010033 

.0233 

.0400 

.0367 

Indu 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElMtic  limit. 

.000033 

.000033 

.005400 

.005367 

I    11,750 

Tensile  strength. 
Load  at  time  of  rupture. 

12,000 

12,250 

•  ••.•-••••••  .  — ..  — .... 

1 

12.500 
12,750 

.010600    1      .005200 
L.    .    ._.      _ 

13.000 

13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
1^000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18.500 
19,000 
19.000 
17,500 

1 

General  summary. 


Teneile  strength  per  square  inch  of  orlffinal  section irannds 

Elastic  limit  per  square  Inch  of  original  section do.  . 

Blonjeation  per  inca  after  rupture jnch 

SloDgation  per  inch  under  strain  at  elasticlimit do.. 

Bednctlon  in  diameter  at  point  of  rupture do.! 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture ".4  from  middle  of  stem 

Charaeter  of  Droken  surface granular,  radiating  ftom  dull  spot  at  circumference 

Elongation  of  inch  sections.: ".18,  ".85*,  ".18 


76,240 
42,000 
0. 2300 
001300 
.104 
33.5 
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TESTS   OF  lEON  AND   STEEL. 


^O.  860. 

Marks,  M'?;i 

Diameter, '  .564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saccemive 

elongation 

per  inch. 

Permanent 
aet. 

SacoeaaiTe 

permanent 

aet 

Bemarka. 

Total 

Persqnare 
iBcn. 

Pounds. 

2ri0 

1,250 

2,500 

3,750 

6,000 

6,250 

7,600 

8,750 

9,000 

9,250 

9,!>00 

9,760 

10,000 

10,250 

10,600 

10,760 

11,000 

11, 250 

11, 500 

11,760 

12,000 

12,250 

12,600 

12, 750 

13,000 

13, 250 

13,600 

13,750 

14,000 

14,250 

14, 500 

14,750 

15,  OCO 

15,500 

16, 000 

16,500 

17.000 

17,500 

18,000 

18,500 

19,000 

19.600 

19.940 

17,500 

Founds. 
1,000 
5.000 
10,000 
15.000 
20,000 
26,000 
30,000 
85,000 
86,000 
37.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62,000 
63.000 
64,000 
55,000 
56,000 
57,000 
68,000 
69, 000 
60,000 
62.000 
64,000 
66.000 
66.000 
70,000 
72,000 
74, 000 
76,000 
78,000 
79,760 

Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
.000767 
.000938 
.001067 
.001100 
. 001133 
.001167 
.001200 
.001283 
.001267 
.  001300 
.001333 
.001367 
. 001400 
.001667 
,  002283 
.003738 
.006500 
.008^00 
.009000 
.009933 
. 011367 
.012667 
.  013733 
.  015100 
.016367 
.018000 
.019167 
020867 
.  024000 
.027667 
.082238 
.  036333 
.041583 
.049000 
.057107 
. 070667 
.0900 
.1500 

JiMtfc. 

0. 

.000133 
.000167 
.000183 
.00f)167 
.000167 
.000166 
.000134 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000267 
.000666 
.001600 
.  001767  • 
.008000 
.000500 
.000938 
.001434 
.  001300 
.001066 
.001367 
.001267 
.  001633 
.001167 
.  001700 
.003133 
.003667 
.004566 
.C04100 
.005200 
.  007467 
.(K)8167 
.  018500 
.019333 
.0600 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0 

Initialload. 
Blaatio  limit. 

Tensile  strength. 
Load  at  time  of  roptore. 

•"""**""*•"• 

■    .000067 

.000067 

■••■«• ****** 

.000067 

0. 

.006667 

.006600 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      79,760 

Elastic  limit  per  square  inch  of  original  section do 45,000 

Elongation  per  inch  after  rupture inch..      0.1967 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  in  diameterat  point  of  rupture do 114 

Redaction  in  area  after  rupture,  per  centom  of  oiiginiil  section 36.4 

Position  of  rupture «75  fh>mneck 

Charaeter  of  broken  surface granolar,  radiating  ftom  a  dull  apot  at  the  circumference 

Aiongation  of  inch  aectiona ".38*,  ".18  ".13 
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Marks,  J  ^"^j 

Diameter,  ''.5e3. 

Sectioiial  area,  2i5  square  inch. 


No.  861. 


Applied  loads. 


TotaL 


Poundf. 

250 

1,250 

2,500 

3,750 

6).  000 

0^250 

7  500 

8,750 

9,000 

0,250 

01,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14.500 

14.730 

15,000 

IS.  500 

10.000 

16.500 

17,000 

17,500 

18,000 

18.500 

19,000 

19.500 

20.000 

20,500 

20,750 

17,800 


Per  Moare 
inca. 


Fcwmdi, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
90.000 
35.000 
80.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55.000 
66,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
83,000 


Slonffttlon 
peruich.' 


JncA. 
0. 

.000138 
.000333 
.000467 
.000633 
.000733 
.000967 
.001033 
.001067 
.001100 
.001133 
.001133 
.001167 
.001267 
.001300 
.001883 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.002067 
.002533 
.004300 
.005033 
.008383 
.000667 
.011333 
.012000 
.012833 
.013667 
.016333 
.018067 
.021333 
.024167 
.027600 
.031687 
.036333 
.041233 
.047400 
.055300 
.0633 
.0933 
.1200 


SaooMdTe 

elonndon 

permoh. 


0. 

.000183 
.000200 
.000134 
.000166 
.000100 
.000234 
.000066 
.000034 
.000033 
.000033 

0. 

.000034 

.000100 

.000033 

000083 

0. 

.000084 
.000033 
.000033 
.000034 
.000033 
.000567 
.000466 
.001767 
.001633 
.002400 
.  001334 
.001666 
.000067 
.000833 
.000834 
.001666 
.002734 
.003266 
.002834 
.003433 
.004067 
.004666 
.004900 
.006167 
.008100 
.0078 
.0300 
.0267 


Permuient 
Mi. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


000083 


000633 


BocooMiTe 

permanent 

aet. 


.000088 


0. 


.000600 


Initial  load. 


Elaatio  limit. 


Tenaile  atrengtli. 
Load  at  time  of  mptare. 


General  wmmary, 

TeDsile  strength  persqaare  inch  of  orisinal  section poonds..      83,000 

Elasiic  limit  per  SQUure  inch  of  original  section do....      49,000 

SIoDi^ation  per  inch  after  mptare inch..      0. 1900 

Elongation  pel  inch  nnder  strain  at  elastic  limit do 001500 

Kedaetion  in  diameter  at  point  of  mptare do 163 

Bedaction  in  area  after  rapture,  per  centam  of  original  section 49.7 

Position  of  mptare ".5  from  neck 

CtuuBCter  of  Dtoken  surface silkj 

oflnehsecttons ".87*,  'Ml,  ".W 
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TESTS  OF  IRON  Am>   STEEL. 


Tube  No.  15.— 8''  Converted  Bifle 


No.  781. 
Marks,  |?»i 
Diameter,  ",56^. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elonsatlon 
per  moh. 

Sacoeeeire 

elonsMtion 

per  inch. 

PennABeiit 
^et. 

SaooeeiiTe 

pemuMieDt 

Bet 

Bemarks. 

Total 

Persanare 
Inon. 

• 

Povndi. 

250 

1,260 

2,600 

8.750 

6,000 

6.250 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10  500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

13,250 

18.500 

131750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

Poundt. 

1,000 

6,000 

10,000 

16,000 

2a  000 

25.000 
80,000 
85.000 
86,000 
37,000 
88,000 
89, 000 
40,000 
41.000 
42.000 
43.000 
44.000 
46,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
65,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70, 000 
72,000 

2neh. 
0. 

.000200 
.000867 
.000533 
.000067 
.000800 
.000967 
.  0UIT33 
.001200 
.0QI233 
.001267 
. 001300 
.001367 
.001600 
.002800 
.003500 
.005600 
.006600 
.007700 
.008600 
.009933 
.  011267 
.0123.18 
.013267 
.014600 
.014967 
.017267 
.010267 
.020167 
.  021333 
.023338 
.  025567 
.026867 
.  030607 
.036333 
.041000 
.047700 
.055333 
.0700      . 

Inch. 
0. 

.000200 
.  000167 
.000166 
.000134 
.000183 
.000167 
.000166 
.000067 
.000033 
.000034 
.000033 
»     .000067 
.000233 
.000700 
.001200 
.002100 
.001000 
.001100 
.000900 
.  001333 
.001334 
.001066 
.000934 
.001333 
.000367 
.002300 
.002000 
.000900 
.001166 
.002000 
.002234 
.  001300 
.  003800 
.005066 
.004667 
.006700 
.007033 
.014667 

Inch. 
0. 

.000038 
.000083 
.000067 
.000067 
.000067 
.000067 
.000067 

Jneh. 
0. 

.000038 
0. 

.000034 
0. 
0. 
0. 
0. 

Initial  load. 
EUstic  limit. 

Oracle  in  eight  in  oylin* 
drioal  eaiface. 

Tensile  strength. 

.000138 

.000066 

.004933 

.004800 

■ 

.010600 

• 

General  summary. 


Specific  grayity. 
Hardness 


Tccsile  strength  per  sqnare inch  of  original  section pounds.. 

Elastic  Uiclt  per  sonare  inch  of  originsJ  section do 

Elongation  per  inch  after  mptnre Inch.. 

SloLgntion  per  Inch  under  strain  att'lastic  limit do.... 

ReductioD  in  diameter  at  point  of  rupture do.... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 1'' from  neck 

Character  of  broken  surface dull  poroos;  light  green  lines  on  broken  surface 

Elongation  of  inch  sections ".  06,  ".  09,  ".  16* 


7.8581 

12.30 

72,000 

40,000 

0.1000 

001867 

.094 

30.6 
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TESTS   OF  IBON  AND   ST££L. 


No.   849. 
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Seetionid  area,  .25  sqoare  inch. 


1,  OO0 
5.  OOO 

io,ooo 

IS,  OOO 
20,000 
25v00O 

3d,  OOO 

33,  OOO 

36.000 

37,000 

3«,00O 

39,000 

40,000 

41.000 

42,000 

43.000 

44.000 

45,000 

46,000 

47.000 

48,  (K» 

49,000 

50,000 

51.000 

52.000 

53,  OW 

54,000 

55,000 

50,000 

57.000 

58,000 

59.000 

60,000 

«{2,00O 

64,000 

09.000 

68,000 

70,000 

72.000 

74,000 

76.000 

76,240 


/ 


per  mcb. 


O. 

.000133 
.000207 
.000400 
.000533 
.  000700 
.  OOOS67 
.0O1033 
.0010G7 
.  OOllOO 
.001133 
.  001167 
.001200 
.  001233 
.001300 
.OOUrfOO 
.  00i>500 


.  OOH433 
.OOOOOO 
.009^»33 
.OllOOO 
. 012400 
.  013T33 
.  014T33 
. 015T33 
OlTOtH> 
.01»033 
.  021.007 
.  a2S333 
.  023067 
,  02i»2«7 
.  O2T-*00 
.  031067 
.  030333 
.  041333 
.  048333 
050667 
.0007 
.  OOOO 
.  1300 
.1067 


SacoeMive 

eloD^ion 

per  inch. 


Permanent 
Bet 


Sncoeeisiye 

permanent 

set. 


Ifuh, 


0. 


000133 

000134 

000133 

000133 

0001G7 

0U0167 

000166 

000034 

000033 

000033 

000034 

000033 

000033 

000067 

001500 

002700 

001433 

001500 

000567 

000^33 

001167 

001400 

001333 

001000 

001000 

001867 

001333 

002134 

001266 

001334 

001600 

002133 

004267 

004666 

005000 

007000 

008334 

010033 

0233 

0400 

0367 


Jneh, 


0- 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


0. 


.000033 


.005400 


.  000033 


Remarks. 


Initial  load. 


Elaatic  limit. 


.005367 


.010600 


.005200 


Teosile  stTciiigtli. 
Load  at  time  uf  iiiptare. 


General  summarif. 


„-,.A  ixicli  of  original  section pounds 

Tflirfe •tTOTgtb  per  iiqiaa^      ^  original secUon do.. 

XlMticIimitperaqoareiDcn    ^^^ .^^^ 

thtmxtkmv^rinc^^^^J^^la  »t  elaatic  Umit do.. 

B0Ot5atioDp«rincliiinaer»^^^^^  rupture do.. 

Bedoetion  in  diameter  '^*l^^— -«    -per  centum  of  original  section 
jtotoctioninareaafte"^**'**^  ..      

Pmitum  of  mptore- - -"li-^i'-'-  -  -  - 
SlBfl^itMKB  of  iucn  -*^«»««*»-  - 


76, 240 

42.  000 

0. 2300 

.001300 

.104 

33.5 

"A  from  middle  of  ntem 

granular,  radiating  from  dull  spot  at  circumfereuco 

".  18,  ".  35*.  ".  16 
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TESTS   OF  IRON  AND   STEEL. 


No.  783. 
Marks,  ^^^ 
Diameter,  "ML 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Elongation 

TotaL 

Per  Bqaare 
incQ. 

per  inch. 
Ifkeh. 

Poundt. 

Pounds. 

250 

1,D00 

a 

1,2S0 

5,000 

.  000100 

2,500 

10,000 

.C00207 

8,750 

15,000 

.000433 

6,000 

20,000 

.000600 

6.250 

25,000 

.000767 

7,500 

80.000 

.000033 

8,750 

35,000 

.001133 

0,000 

30,000 

.  001200 

9,250 

87,000 

.001300 

9,600 

38.000 

.001800 

9.750 

39,000 

.002367 

10,000 

40,000 

.003838 

10,250 

41, 000 

.004967 

10,500 

42,000 

.006067 

10,750 

43,000 

.00C800 

11,000 

44,000 

.008367 

11,250 

45, 000 

.  009100 

11,500 

46, 000 

.010333 

11,750 

47,000 

.011067 

12,000 

48,000 

.012500 

12, 250 

40,000 

.  013133 

12,500 

60.000 

.014867 

12,750 

51,000 

.015833 

13,000 

52,000 

. 01G933 

13.250 

63, 000 

.018200 

13,500 

54,000 

.020038 

13,750 

55,000 

.021500 

14,000 

50,  COO 

.023067 

14,250 

67,000 

.024667 

14,500 

58,000 

.026367 

14,750 

59, 000 

. 028100 

15, 000 

60,000 

.  0^0333 

15,500 

02, 000 

. 034700 

10,000 

64.000 

.039000 

16.500 

60,000 

. 045333 

17,000 

68,000 

.052933 

17.600 

70,000 

.0600 

18,000 

72.000 

.0733 

18,400 

73,600 

.0067 

Sacceasive 

elungation 

per  inch. 


Inch. 
0. 

.000100 
. COO 167 
.000106 
.000167 
.000167 
.000166 
.000200 
.000067 
.000100 
.  000500 
.000567 
.001466 
. 001134 
.001100 
.  000733 
.001567 
.  000733 
.  001233 
.000734 
.001433 
.000933 
.001434 
.000066 
.001100 
.  001267 
.001833 
.  001467 
.001507 
.001600 
.001700 
.001733 
.  002233 
.004367 
.004300 
.006333 
.007600 
.007067 
.0133 
.0234 


Permanent 
set. 


Snccessive 

permanent 

set. 


Inch, 

0. 

0. 

0. 

.000067 
.000100 
.000100 
.000100 
.000133 


.002567 


007500 


012933 


Inek. 


a 


.000067 
.000033 

0. 

0. 
.000038 


.002434 


.004938 


Remarks. 


Initial  load. 


Elaatic  limit. 


Cracks  in  sight. 
Tensile  strength. 


General  autnmary. 

Tensile  strength  per  square  inch  of  ori;!inal  section ponnds..      73, 600 

Elastic  limit  per  square  inch  of  original  section do 87,000 

Elongation  per  incn  after  ruptnro inch..      0. 1107 

Elongation  per  inch  nnder  strain  at  clastic  limit do 001300 

Rednction  in  diameter  at  point  of  raptare do 074 

Reduction  in  area  after  rapture,  per  centam  of  original  section 24.6 

Position  of  rupture ".45  from  middle  of  stem 

Character  of  broken  surface granular,  40  per  centam ;  dull  porous,  60  per  centum ;  cracks  de- 

Toloped  in  Ticinity  of  the  fracture. 
Elongation  of  inch  secUons ".07,  ".17*  ".11 
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9Tu 
Jf  T.J 


No.  851. 


V  '^^503. 


SeetkmiU  ares,  J25  square  inch. 


ttttO 

^aii 

IZT36 

n,m 

12. 5« 
13.750 
HW 
14. 2M 

KTJd 
15. «» 

ifi.m 

17, 0» 
1T.5W 
18.0^ 
l&SM 

Ml 
Kl 

20.060 
ai.  5a0 

a»,7so 
n,suo 


iMUsi 


&  OOO 
JO.OOO 

25,000 

3U.0O0 
SSuOOO 

37,  COO 

3a.c«oo 

39,000 

40.00O 

4U00O 

42,000 

43,000 

44,000 

45,000 

40,000 

47.000 

48,000 

49.000 

50,1)00 

51,000 

52,  COO 

53.000 

54.000 

551.000 

50,000 

57.000 

58.000 

59,000 

60,000 

82,000 

M.00O 

06,000 

6R,000 

70.000 

72,000 

74,000 

76,000 

78,000 

do,  000 

82,000 
83,000 


eiticKn 
di. 


SaoeeadTO 

el<»gatloii 

perinch. 


.O0O333 
.000467 


000733 


0C1033 

ooioerr 
ooiioo 

001133 
001133 
001167 


001300 
001333 
OOI333 
OOI3e7 
001400 
001<433 
00146T 
001500 
0O2O6T 
002:>33 
004300 
0O5933 
008333 


011333 

012000 

012833 

013667 

.015:^33 

. 018007 

.  0-21333 

.02416^ 
.  027CSOO 

.03l€S«r7 


Inek. 

a 

.00018S 
.000200 

.000134 
.000166 
.000100 
.000234 
.000066 
.000034 
.000033 
.000033 
0. 
.000034 
.000100 
.000033 
000033 


a 


041233 
04T400 
OSooOO 


0933 
1200 


.000084 

.000033 

.OC>0033 

.000034 

.000033 

.000507 

.000466 

.001767 

.001633 

.002400 

.001334 

.001660 

.000067 

.000833 

.000834 

.001666 

.002734 

.003268 

.002834 

.003433 

.004067 

.004666 

.004900 

.006167 

.008100 

.0078 

.0300 

.0267 


Ponnumit 


^mw9^^99 


0. 
0. 
Ol 
0. 
0. 
0. 

a 
0. 


000033 


,000038 


SncoeulTe 
permaneBt 

Mt. 


000088 


0. 


000633 


000600 


InitSalhMd. 


ElMtto  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary, 

_.     ^  ^ ^x,  ^.^  mr^nara  Incli  of  original  9«otLon ponnde..      83,000 

l^f'^'^ti^Ve^'S^^^^oTigiruSMction fT.do....      49.000 

^^^^^V^^V^^Jl^^^rSAirt^T. inch..      0.1900 

ll-«tk«  per  incbafwraF^j^  at  elaetio  limit do 001500 

I  pel  inch  TOderst™  ^^  ^  ^^ do 163 

»-a     .     J°  ^^iifJiS/iStSTe,  per  centum  of  original  section 46.7 

Bedartion  in  area  aOer  mpiiiM^  ar-^^ -^— «  fifromneck 

pMitienafntptare. gH^y 

as«n««er of tokenrorcftco- ------- „^  „^  „^ 

of  Inch  aectioii*- ----"•  •  i     — » 
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No.  785. 

Marks,  ^l/o 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 


Applied  loadfl. 


TotaL 


Poun^t. 

25U 

1,250 

2,500 

3.750 

5,000 

0,250 

7,500 

8,790 

9,000 

0,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,0f0 

14,250 

14. 500  ' 

14,750 

16,000 

15,600 

10,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20, 310 

16,900 


Per  SCI  naro 
incQ. 


Poundi, 
1,000 
5,000 
10,000 
15,000 
20.000 
25, 000 
30,000 
35, 000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
68,000 
60.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
61,240 


EloDcatioa 
per  inch. 


Inch. 
0. 

.000088 

.000200 

.000367 

.000533 

.000700 

.000867 

.001033 

.001067 

.001100 

.001133 

.  001167 

.001233 

. 001300 

. 001367 

.001400 

.001800 

.003367 

.004067 

.005500 

.006900 

. 007833 

.008667 

.009500 

. 010600 

.011500 

.  013033 

.013933 

.015333 

.016500 

. 017700 

.018933 

.020400 

.  023433 

.026667 

.030400 

.034267 

.039500 

.045000 

.  051667 

.060000 

.0733 

.0967 

.1400 


SaocesBive 

elongation 

per  inch. 


Inch. 
0. 

.000033 

. 000167 

.000167 

. 000166 

. 0001C7 

.  000167 

.000160 

.000034 

.000033 

.000033 

.000034 

.000066 

.000067 

.000067 

.000038 

.000400 

.000567 

.001600 

.000533 

.001400 

.000933 

.000834 

.000833 

.  001100 

.000900 

.001533 

.000900 

.001400 

.001167 

.001200 

.001233 

.001467 

.003033 

.003234 

.003733 

.  003867 

.005233 

.005500 

.006667 

.008333 

.0133 

.0234 

.0433 


Permanent 
set 


SncceaaiTe 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


0. 


.001800 


.006707 


.001800 


.004967 


Benarks. 


Initial  load. 


Elastic  limit 


Tensile  stren|Et)i. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .      81, 240 

Elastic  limit  per  square  inch  of  origin^  section do 43,000 

Elongation  per  inon  aft«r  rupture inch. .      0. 2633 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Seduction  in  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  rupture 1".  8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".29,  ".86*.  ".14 


TESTS   OF   IRON   AND    STEEL. 


127 


No.  786. 
Marks,  ^«  Tj^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poundt. 

250 

1,2S0 

2,500 

3,750 

6^000 

«,250 

7.500 

8,750 

9,000 

9,250 

9.500 

9,750 

10. 000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

i:f,000 

12.250 

12,500 

12.750 

13,000 

13,250 

13.500 

13.750 

14.000 

14.250 

14,500 

14,750 

15.000 

15^500 

lo^eoo 

16,500 
17.000 
17,500 
18,000 
18,500 
10.O0O 
19,500 
10,540 
10.300 


Per  Baaare 
inch. 


Ptrnndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35^000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
50,000 
57.000 
58,000 
50.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
78,160 


Eloontion 
poruich. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.002100 
.002067 
.003338 
.005338 
.007067 
.008667 
.009500 
.010167 
.011000 
.012267 
.012900 
.014633 
.015433 
.016800 
.018000 
.019700 
.021500 
.022333 
.024000 
.025700 
.028333 
.032900 
.037367 
.043000 
.040500 
.057838 
.065000 
.0900 
.1267 
.1433 


Saoceasive 
elongation 
I>er  Inch. 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000083 
.000034 
.000033 
.000033 
.000767 
.000867 
.000366 
.002000 
.001734 
.001600 
.000833 
.000667 
.000833 
.001267 
.000638 
.001733 
.000800 
.001367 
.001200 
.001700 
.001800 
.000833 
.001667 
.001700 
.003683 
.003567 
.004467 
.005633 
.006500 
.007833 
.007067 
.0250 
.0367 
.0166 


Permanent 

set. 


Ineh. 
0. 

.000083 
.000067 
.000067 
.000067 
.000067 
.000067 
.000067 


.000133 


.003438 


.010400 


Snooeaaiye 

permanent 

aet. 


Ineh. 

0. 

.000033 
.000034 

0. 

0. 

0. 

0. 

0. 


Bomarka. 


Initial  load. 


.000066 


.0058C0 


.004967 


Elastic  limit 


Tensile  strenf^th. 
Load  at  time  of  rupture. 


General  8ummary. 

Tensfle  atrength  per  square  inch  of  original  section pounds..      78.160 

Ehatic  limit  per  square  inoh  of  origlnaTsection do....      40,000 

EkvDgation  per  inch  after  rupture inch..      0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001 338 

Reduction  in  diameteratpoint  of  rupture do 184 

Xednctioo  in  area  after  rupture,  per  centum  of  original  section 54. 6 

Position  of  rapture ''.  76  firom  neck 

Chaxaeter  of  broken  surface silkj 

Elongation  of  ineh  sections ".46*,  ".18, 'Ml 


Sy^ecPi^ 


f-  /S.  3/'i5~- 
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No.  882. 

Marks,  B*?-i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 


ToUL 


Pound*. 

250 

1,250 

2,500 

3.750 

5,000 

8,250 

7,500 

8.750 

9.000 

0.250 

9.600 

9.750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13.750 

14,000 

14.250 

14,500 

14,750 

15^000 

15,500 

10,000 

10.500 

17,  QUO 

17,500 

1H,000 

18.500 

19,000 

19,500 


Persqiure 


irsoiu 
inoB. 


Pownd». 
1.000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,0P0 
42.000 
43,000 
44,0UO 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
63.000 
53,000 
64,000 
65,000 
66,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 


Elonfc»tiozi 
per  inch. 


Inch. 
0. 

.000183 
.000267 
.000467 
.000633 
.000767 
.000933 
. OOllOO 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001367 
.002267 
.003267 
.006133 
.006667 
.007233 
.009000 
.010400 
.  011483 
.012133 
.013333 
.014367 
.016033 
.  017533 
.019000 
.020000 
.021800 
.023167 
.025000 
.028667 
.032833 
.037500 
.042667 
.040500 
.057833 
.067000 
.0900 
.1400 


SocoMolTe 

eloontion 

per Inoh. 


Inch. 
0. 

.000138 
.000134 
.000200 
.000166 
.000184 
.000166 
.000167 
.000038 
.000034 
.000033 
.000088 
.000034 
.000038 
17 


.COIOOO 

.002866 

.000534 

.000566 

.001767 

.001400 

.001088 

.000700 

.001200 

.001034 

.001666 

.001500 

.001467 

.001000 

.001800 

.001307 

.001833 

.003667 

.004166 

.004667 

.005167 

.006833 

.008333 

.009107 

.0230 

.0500 


Permanent 

•et. 


0. 

a 

0. 
0. 
0. 
0. 
0. 

a 


Inch. 


0. 


004433 


009567 


Saooeedve 

peimmnent 

set. 


Inch, 


.004438 


.006184 


Benuurks. 


Initial  Iced. 


Slaatio  limit 


Tenalle  strength. 


General  summary, 

Tanilestrrnffthpor  sqnaro  inch  of  orifdnal  section pounds..      78,000 

Klastio  limit  per  saoare  inch  of  original  section do 42,000 

Slongation  per  incn  after  rapture inch..      0.2833 

Bioojsation  per  inch  under  strain  at  elastic  limit do 001367 

Bednction  in  diameter  at  point  of  ruptare do 164 

Sedaction  in  area  after  mptare,  per  centum  of  original  section 49.7 

Position  of  rapture ".76(h>mntick 

Charscter  of  broken  surfaoe .' siiky,  lamellar 

Eloogation  of  inch  sections; ....<,..., ",  41*, ".  16,  M9 

S,  Ex.  36 9 
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No.  883. 

Marks,  b®t  "o 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pcund$. 

256 

1.250 

2,500 

8,750 

5,000 

6,250 

7,600 

8,750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11, 600 

11,750 

12,000 

13,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14, 250 

14,500 

14. 750 

15, 000 

16,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,600 

19,000 

19,800 

16,700 


Per  sqaare 
incn. 


Pottndi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
85,000 
36,000 
37.000 
38,000 
89,000 
40,000 
41,00(» 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50.000 
51,000 
52,000 
53, 000 
54,000 
55,000 
66.000 
57. 000 
58,000 
69,000 
60.000 
62,  COO 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,  (KK) 
77,200 


Elongatloii 
perinoh. 


Inch. 

a 

.000167 
.000367 
.000367 
.000733 
.000867 
.001033 
.  001233 
.  001267 
.001300 
.  001433 
.  003000 
.003000 
.003900 
.  005307 
.000433 
.007333 
.003467 
.009307 
.  010233 
.  011500 
. 012CC7 
.  014367 
.015U33 
.0t0007 
. 017167 
.  018833 
.020333 
.  022000 
.  023067 
.  024033 
.027000 
.  029000 
.  031833 
.  036833 
.  041333 
.  047067 
.034000 
.061500 
.076000 
.0967 
.1433 


Saccesfii^e 

elongation 

per  inch. 


Inch. 
0. 

.000167 
.000200 
.000200 
.000106 
.000134 
.000166 
.000200 
.000034 
.000033 
.000133 
. 000567 
.001000 
.000900 
.  0O14«7 
.001006 
.000900 
.001134 
.001100 
.000066 
.001207 
.001107 
.001700 
. 000GC6 
.001034 
. OOllOO 
.001666 
.  001.^00 
.001667 
.001067 
.001866 
.002067 
.002000 
.002833 
.005000 
.004500 
. 005734 
.000933 
.010500 
.011500 
.0207 
.0460 


Permanent 
set. 


Saoceaaive 

permanent 

aet. 


Inch, 
0. 

.000033 
.000633 
.000067 
.000067 
.000100 
.000100 
.  000107 


.001700 


006883 


"Ramarka. 


Inch. 
0. 

.000033 
0. 

.000034 
0. 

.000083 

a 

.000067 


.001583 


.003183 


012888 


.006600 


Initial  load. 


Elaatic  limit. 


Tenaile  Atren^rtb. 
Load  at  time  of  ruptore. 


General  summarg. 

Traaile  strength  per  aqnare  inch  of  ori^rinal  aection poanda. .      77, 200 

Elaatic  limit  per  aqnare  inch  of  original  aection do 87.000 

Elongation  per  inch  after  mptaro inch. .      0. 2267 

Elongation  per  inch  under  atrain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  rapture do 154 

Eeduction  in  area  after  rapture,  per  centum  of  original  section 47. 2 

Position  of  rnptaro TMOfhrnineok 

Character  of  broken  surAu)e silky 

Elongation  of  inch  sections , ".89,»  ".10,  ".10 
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Marks,  ^^^ 


No.  884. 


Diameter,  '^563. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 

EloB^atioii 
per  inch. 

SacoeaaiTe 

elongation 

per Inob. 

Permanent 
set. 

Successive 

permanent 

act. 

Remarks. 

TotaL 

PerMoare 
inclx. 

Pounds. 
250 
1,250 
2.500 
3.750 
5.000 
6.250 
7.500 
H.750 
9.000 
9,250 
9.500 
9.750 

PoundM. 
1.000 
6,000 
10.000 
15.000^ 
20,000 
25.000 
30,000 
35.000 
36,000 
87,000 
38,000 
39.000 
40.000 
41.000 
42.000 
4.3.000 
44.000 
45. 000 
46.0U0 
47.000 
48,000 
49.000 
50,000 
51.000 
52.000 
63.UO0 
64,000 
53,000 
.'HS.OOO 
57,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66,000 
68.000 
68,800 

Ineh. 

a 

.006188 
.000888 
.000467 
.000638 

.000767 
.000067 
.001133 
.001200 
. 001267 
.001433 
.002500 
.004900 
.005800 
.007000 
.008000 
.009000 
.010000 
.011600 
.012400 
.013567 
.014767 
.016033 
.  017067 
.018067 
.020500 
.022000 
.023167 
.024967 
.020667 
.028567 
.030633 
.032833 
.0375f)0 
.042533 
.048000 
.058333 

indL 
0. 

.000138 
.000200 
.000134 
.000166 
.000134 
.000200 
.000166 
.000067 
.000067 
.000166 
.001067 
.002400 
.000900 
.0012U0 
.001000 
.001000 
.001000 
.001500 
.000900 
.001167 
.001200 
.00)266 
.001034 
.001600 
.001833 
.001500 
.001167 
.001800 
.001700 
.001900 
.001766 
.002500 
.004667 
.005033 
.005467 
.010333 

indL 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 

indL 
0. 

Initial  lead. 

Elastic  limit. 

• 

Tensile  atrength. 

'"'.'060633"' 
.000034 

'    10.000 
10,250 

.003500 

.003433 

10.500 

•    10,750 

11.000 
11.250 
11,500 

.008367 

.004867 

11.750 

12.000 

12,250 
12.500 
12.750 
13.000 
13.250 
13,500 
13.750 
14.000 
14,250 
14,500 
14,750 
15.000 
15.500 
16^000 
16,500 
17.000 
17.200 

"loiiim' 

'"'.'665760' 

General  summary. 

Ten^e  strength  per  sqnare  inch  of  original  section poands..      68,800 

fiHtlo  limit  per  so  aareinoh  of  original  aection do  ...      37,000 

Elongatian  p<ir  inch  after  mpture inch..      0.0633 

Ekmgaiion  per  inch  under  strain  at  elastio  limit do 001207 

Bedoetlon  in  diameter  at  point  of  rnptnre do 038 

BednctloD  in  areaalter  raptors,  per  oentom  of  original  section 11.8 

Position  of  mptore...^. at  middle  of  at  em 

Character  of  broken  snrfaoe flnegrannlar;  blow-hole  in  broken  atirfacA 

Elongation  of  inch  sections •...,» ".06,  ".09*,  '^C5 


132 


TESTS  OF  IRON  AND  STEEL. 


No.  885. 
Marks,  ^%Ji^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pound*. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

«,750 

0,000 

9,250 

B,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

18, 250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,600 

10,000 

19,180 


Per  square 
incii. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

:;5, 000 

80,000 
35,000 
30, 000 
87,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52, 060 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
76, 720 


Eloncatfon 
per  FdoIi. 


IneK 
0. 

. 000100 
.  0003U0 
.  000433 
.000600 
.  000767 
.000933 
.001100 
.001133 
.001167 
.001233 
.  001267 
.  001^67 
. 002000 
.003338 
.004633 
. 006167 
. OU7400 
.  008267 
.  009000 
.  0103:)3 
.  011367 
.012067 
. 0182G7 
. 014383 
.016000 
.017667 
.019000 
. 020333 
.  021933 
.023400 
.  024833 
.026667 
.031000 
.  034:)00 
.039.133 
.  044333 
.  053000 
.063107 
.0833 
.1000 
.1300 


SacceMive 

eloogatioD 

per  inch. 


Inch. 

.000100 
.000200 
.  000133 
.  000167 
.000167 
.000166 
.000167 

.  oooo:i3 

.000034 

.000006 

.000034 

.000100 

.000033 

.00133.S 

.  001300 

.001534 

.001233 

. 0008ti7 

.  000733 

.001333 

.001U34 

.  001300 

.000600 

.001066 

.001067 

.  001(i67 

. 001333 

.001333 

.  001600 

.  001467 

.001433 

.001834 

.  0043:33 

.  0(13500 

.  001833 

.003000 

.008667 

.010167 

.020133 

.0167 

.0300 


Permanent 
set. 


Jneh, 

0- 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 


.000133 


00o767 


010667 


Snoeeeeivo 

permanent 

aet. 


Indu 


0. 


.000033 


0. 


.000100 


005634 


004900 


Bemarks. 


Initial  load. 


Elastic  limit 


Sarfaoe  orack  opened. 


Tensile  strength. 


General  summary. 

Tensile  stren ji^h  per  nqnare  inch  of  orij^inal  section pounds . .      76, 720 

Elastic  limit  per  square  inch  of  original  section do 39, 000 

Elongation  per  inch  after  rupture inch..      0.1800 

Elongation  per  inoh  under  Rtrnln  at  elastic  limit do 001267 

Seduction  in  diamet('>r  at  point  of  rupture do....         .  144 

Beduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture ".75  from  middle  of  stem,  ohiiqne 

Character  of  surface t. silky 

Elongation  of  inoh  sections ".26*,  ".if,  ".lo 
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Tube  K"©.  16.— 8"  Converted  Rifle. 


No.  862, 

Marks,  ^?:\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounda. 

250 

1,250 

2.500' 

3,750 

5.000 

0.250 

7.500 

8.750 

fll,000 

0,250 

0,500 

9,750 

10,000 

10,250 

10,  500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13. 250 

13,500 

13,750 

14,000 

14, 230 

14,500 

14,750 

15,000 

15,600 

10. 000 

18,600 

17,000 

17,500 

18,000 

18.500 

19,000 

19,500 

19.600 

10,700 


Per  square 
iscn. 


Pounds, 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
36,000 
87,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40,000 
50.000 
51.000 
52.000 
53,000 
54.000 
55,000 
60,000 
57.000 
58,000 
59.000 
60,000 
62,000 
61,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
78,400 


Elonflration 
perlDoli. 


Inch. 

a 

.000133 

.000207 

.000400 

.000600 

.000800 

.000967 

.  0OU67 

.  001200 

.001233 

.001267 

.001300 

.001333 

.001400 

.001667 

.002133 

.002833 

.003338 

.004733 

.006300 

.007500 

.008633 

.010000 

.  010833 

.011667 

.  013000 

.  014667 

.015700 

.017238 

.018500 

.020000 

. 021833 

.023233 

.  027333 

.030438 

.034933 

.  030333 

.045000 

.  052333 

.062333 

.0733 

.0967 

.1300 


Successive 

elongation 

per  inch. 


Ifieh. 
0. 

.000133 
.000134 
.000133 
.000200 
.000200 

.000167 

.000200 

.000033 

.000033 

.000034 

.000033 

.000033 

.000067 

.000267 

.000466 

.000700 

.000500 

.001400 

.  001567 

.  001200 

.001133 

.001367 

.000833 

.000834 

.001333 

.001667 

.  001033 

.001533 

.001267 

.001600 

.001333 

.001000 

. 004100 

.003100 

.  004f>00 

.004400 

.005667 

.  007333 

.  010000 

. 010967 

.0234 

.0^33 


Permanent 
•eu 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.000100 


.001967 


.008138 


SnocessiTe 

permanent 

set. 


Inch. 


0. 


.000033 


.000067 


.001867 


.006166 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  ruptare. 


General  summary. 

Specific  giaTity 7  8586 

Hardness 11.59 

Tensile  strength  per  square  inch  of  original  section pounds. .      78, 400 

Elsstio  limit  per  square  inch  of  original  section do  ...      41,000 

Elongation  per  inen  after  nipinre  inch..      0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Bednction  in  diameter  at  point  of  ruptaro do 174. 

Rednction  in  area  after  rupture,  per  centum  of  original  section 52. 2. 

Poeition  of  rupture ".Ofh>mneck 

Character  of  broken  surface silky 

Xkmgationofinohaectious ".42*,  ".11,  ".08 
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TESTS  OP  IRON  AND  STEEL. 


No.  853. 

MarkSf  bt'o 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,750 

9,000 

0,250 

0.500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

n.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20.000 

20,500 

20,050 


PerMmare 
inon. 


Pound*. 
1,000 
6,000 
10,000 
1^000 
20,000 
25,000 
30,000 
85,000 
80,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54, 000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
02,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
83,800 


Elonsation 
per  Inch. 


Inch. 
0. 

.000183 

.000267 

.000400 

.000600 

.000767 

.000067. 

.001100 

.001167 

.001200 

.  001283 

.  001267 

.001300 

.00i:i33 

.001400 

. 001483 

. U01467 

.001600 

.004667 

.005833 

.006433 

.007333 

.006267 

.  0>>9000 

.000967 

.010933 

.  012133 

.013000 

.014233 

.0154;i3 

.010667 

.017667 

.019033 

.021838 

.024783 

.  028500 

.031500 

.035667 

.040000 

.015500 

.051667 

.001000 

.07(10 

.0900 

.1000 


Suooeaaiye 

elonoatlon 

perlnoh. 


Inch. 
0. 

.000133 
.0001.34 
.000138 
.000200 
.000167 
.000200 
.000133 
.000067 
.000033 

.oooass 

.  0000.14 

.000083 

.000033 

.000067 

.000033 

.000034 

.000133 

.003007 

.001166 

.000600 

.000900 

.000934 

.000733 

.000967 

.000066 

.  001200 

.000807 

.001233 

.  001200 

.  001234 

.001000 

.001300 

.002800 

.  002900 

.003707 

.003000 

.004167 

.004333 

.005500 

.006167 

.009333 

.0090 

.0200 

.0700 


Permanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000038 


.000083 


.000200 


.006500 


SnooeadTe 
permanent 

set. 


0. 


Ifuh. 


000088 


0. 


.000167 


Romar^^ 


Initial  load. 


Blaatio  limit. 


.006300 


Tensile  strength. 


General  summary. 

Tensile  strength  per  nqnam  inch  of  original  section pounds..      83,800 

Blaatic  limit  per  sqnare  inch  of  original  section do 44,000 

Elongation  per  incn  after  mpture inch. .      0. 2133 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001467 

Kednction  in  diarant«'r  at  point  of  niptnre do 1 14 

Redaction  inareaafter  rupture,  per  cenlam  of  original  section 36.4 

Position  of  mpturo at  middle  of  atom 

Character  of  broken  surface — silky,  70  per  centum ;  granular,  30  per  centom ;  ocaoks  developed  in  the 

cylindrical  sorface  of  stem. 
Elongation  of  inch  sections ".16,  ".84%  ".14 
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No.  854. 
Marks,  B^^^fi 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loadii. 

£I<ninit!on 
per  inch. 

Sncceaaive 
elongation 
per  inch. 

Permanent 
set. 

SuoceeaiTe 
permanent 

•et 

Bemarha. 

ToUL 

Persqnftre 
incli. 

Bounds. 

250 

1.250 

2.500 

3.750 

^000 

0,250 

7.500 

8,750 

9,000 

9,250 

9.500 

9,760 

10.000 

10,250 

10.600 

10,750 

11.000 

11,250 

11,. 'WO 

11.750 

12,000 

12.250 

12,500 

12.750 

13.000 

13,250 

13,500 

13,750 

14.000 

PovndM. 
1.0UO 

5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
87.000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000  . 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
65.000 
56,000 
57.000 
58.000 
59,000 
00.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
82,920 

JndL 
0. 

.000138 
.000300 
.000467 
.600087 
.000867 
.001087 
.001233 
.001267 
.001900 
.001383 
.001887 
.001400 
.001467 
.001533 
.001667 
.001883 
.002567 
.003367 
.004000 
.004838 
.005567 
.006967 
.007467 
.008500 
.009733 
.011167 
.012067 
.013000 
.  014267 
.015567 
.016667 
.018000 
.020400 
.023333 
.020667 
.030333 
.033667 
.037833 
.043000 
.040167 
.056667 
.0700 
.0900 
.1167 

In4h. 
0. 

.000138 
.000107 
.000167 
.000200 
.000200 
.000200 
.000166 
,000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000134 
.000166 
.000734 
.000800 
.000633 
.000838 
.0007.34 
.001400 
.000500 
.001033 
.001283 
.001434 
.000900 
.000933 
.001267 
.001800 
.001100 
.001333 
.002400 
.00*2933 
.003334 
.003666 
.008334 
.004166 
.003167 
.006167 
.007500 
.018338 
.0200 
.0267 

IndL 

0. 

0. 

0. 

0. 
.000038 
.000067 
.000100 
.000183 

a 

Initialload. 
Xlaatio  limit. 

Tenaile  atrength. 

000038 

000084 

oooon 

.000033 

1  _     

.000138 

0. 

.••.  ..•••••.  {•••••••••••. 

■ 

1 

.001133 

.001000 

.005233 

.004100 

...•■i...... 

14,250 

14.500 

14.750 

15.000 

15.500 

10,000 

10,500 

• 

17.000 

17.500 
18,000 
18,500 
19.000 
19^600 
20,000 
20,600 
20,730 

General  stunmary. 

TecwOe  atreiiKth  per  aquare  inch  of  original  aection «onnda        89  om 

SlMtio  limit  per  aqoare  inch  of  originafMCtion ^do  ^Mo 

EkmgmtioD  per  inch  after  mptare Wh"     o  imt 

EloDgation  per  inch  under  strain  at  elastic  limit ]'. do  StiSa 

Bedvction  in  diameter  at  point  of  rapture w© SS 

Bednctioii  in  area  after  mptnre,  per  oentnm  of  original  section.'.  I!!  iJI  .' 21  4 

Position  of  mptore at  middle  of  stem 

C^ncter  of  broken  aarfoee. . .  .fine  granular,  radiating  tiom  a  duU  ipot  at  "the  clroumferenee  i  orack 

doTeloped  in  the  cylindrical  surface  of  stem.  ««•«»  i  vt«v«. 

"SSkmgiKtioiU  of liMdi aeottons... -•...--...-..■,.■,....".09, ",18*  "  1^ 
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TESTS  OF  IRON  AND  SXEEL. 


No.  865. 

Marks,  5i'5fi 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
pevlooh. 

SncoeflslTo 
elongation 
per  inch. 

Permanent 
set 

Bacoeacire 

pennanent 

aet. 

TotaL 

Per square 
Inch. 

Poundi. 

260 

1,250 

2,500 

8,750 

6,000 

6,250 

7,500 

8,750 

0,000 

0,250 

8.600 

0,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11.600 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

18,250 

13,500 

18,750 

14,000 

14,250 

14,600 

K750 

16,000 

16,500 

16,000 

10,600 

17,000 

17,600 

18,000 

18,500 

19,000 

10,500 

20,000 

20,500 

21,000 

21,500 

21,970 

Poimdf. 
1.000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
80,000 
87,000 
88,000 
80,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
51,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
02,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,880 

Inch, 

a 

.000038 
.000107 
.000300 
.000488 
.000088 
.000707 
.000000 
.000988 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001467 
.  001667 
.002167 
.003167 
.004167 
.006000 
.007233 
.008433 
.000067 
.011000 
.011867 
.012788 
.014738 
.017000 
.010667 
.022067 
.025500 
.028600 
.032833 
.036338 
.040000 
.046000 
.    .052838 
.062167 
.0733 
.1233 

Ineh. 
0. 

.000033 
.000134- 
.000133 
.000133 
.000200 
.000134 
.000133 
.000033 
.000034 
.000083 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083  1 
.000038 
.000034 
.000038 
.000038 
.000134 
.000200 
.000500 
.001000 
.001000 
.001883 
.001233 
.001200 
.001234 
.001333 
.000807 
.000866 
.002000 
.002207 
.002667 
.003000 
.002833 
.003100 
.003700 
.004000 
.003667 
.006000 
.000833 
.009334 
.011133 
.0500 

JfMk. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 

. 

• 

• 

0. 

• 

0. 

Slastio  limit. 

.000167 
...... ...... 

.000167 

~ 

***"'■*"■■"" 

Tenaile  atrangth. 

General  eummary. 

Speciflo  Rravity 7.8390 

Hardneaa 12.80 

Tensile  atrength  per  square  inch  of  original  section ..poinds!.  87.880 

Elastio  limit  per  sqoaro  inch  of  original  section r..do  ...  48,000 

Elongation  per  inoQ  after  ruptnre inch  0.1800 

Elongation  per  inch  nnder  strain  at  elastic  limit do...!  .001338 

Redaction  in  diameter  at  point  of  raptnre do 104 

Reduction  in  area  after  ruptnre,  per  centam of  oridiniJseotron l!.l "."'/.", .".*."."..'*.  33  5 

Position  of  ruptnre  ...^ at  middle  of  atem 

Character  of  broken  surface granular,  radiating  from  a  dnll  spot  at  the  cixoumferenoe 

Elongation  of  inch  sections 'MO  "80*  ".14 


TESTS   OP   IRON   AND   STEEL' 


133 


BTu 
BTil 


Tube  No.  16.— 8"  Converted  Rifle. 

No.  852. 


Sectionad  anea^  .25  sqnare  incb. 


/ 


iaeik. 


'H^ 


n.^« 


JO.  ^jO 

15.  e-oo 

^»,  t*0O 
23.000 

35,0UO 

37.000 
3t»,000 

ae.ot'O 

40,0UO 
41.000 
42.000 

43^000 
44.000 
45,000 
46.0<j0 
47,000 
4f*,0OO 
49.  WO 
50,iHfO 
51,000 

M,0uO 

54.000 

».  0«>O 

56.0OO 

57.000 

58,000 

53,o«:ki 

6ft,  OOO 
6*2.  OOO 
6*,000 
66.  OOO 
68.0OO 
70,  OUO 
72,  OOO 
74,000 
76,000 
7»*,  OOO 
7a,400 


/ 

per  iacli. 


Jnch. 

a 

.0001.13 

.  o<fO"<r7 

.00t»-!00 

.OOCGOO 

.000^00 

.OOO907 

.OO 1 167 

.001>00 

.  OOI233 

,  0*#126T 

.001300 

.001333 

.001400 

.001€56T 

.  Wi'2 1 33 

.  0<>:?H33 

.  0<i3333 

. 004T33 

.  00«3t>0 

.003633 
,  014*000 
.  OlOr^Kl 
.  OllCiOT 
.  OlSOOO 
.014GC7 

,oir»Tuo 

.  0 17-233 
.  O18500 
.  a2lHJOO 
.  021333 
. 023233 
. 02T333 
.  030433 
.  034933 
. 039333 
.04G000 
.  or>-'333 
.0<i2333 
.0733 
.0967 
.  1300 


'  Success ivo 

elon^tioD 

per  inch. 


Inch, 

.000133 

.ouoia4 

.000133 
.  OODl'OO 
. OOOJOfl 
.000167 
.  000200 
.000033 
.000033 
.000034 
.000033 
.000033 

.ooooe7 

.000207 
.000466 
.000700 
.000500 
.001400 
.001567 
.001200 
.001133 
.001367 
.  000833 
.  000834 
.001333 
.001667 
.  001033 
.001533 
.001267 
.001500 
.001333 
.001000 
.004100 
.003100 
.004.'iOO 
.004400 

.  oor.667 

. 007333 

.010000 

.010967 

.0234 

.0333 


PermaDent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000033 


.000100 


.001967 


.008133 


SaeceiwiTe 

permaDent 

setb 


Inch. 


fiennArlKS. 


Initial  load. 


.000033 


.  0000<i7 


.001867 


.006166 


Elastic  limit. 


Tcnuile  strength. 
Load  at  time  of  niptare. 


General  Bummary. 


Specific  fc 
Hafdneas 


fie  fEBTity- 


7  8586 
11.59 


'mt  Moare  incbof  original  section pounds 

P^^ T^  s_^^  aT nri<rinal  fiectiun _ _ ...do  . 


I^^l*?^**^  ^JT.^'licii  Of  original  section ..do  . 

Il.itkliinitper«QnaTOliicno         ^ 

E  .agatton  per  incK  aft er  Titp^iJ  ^^^^^^  ^^ 

EUn»gadonp«TfocbjinderBira^^^^p^^^^ ^^ 

PoaXMmofniptaro '1>'11'*'         71"!. II 

Chancter  of  wokenaorfajN*  ""'lli:^/^::i]"l- 11111]-^  [["l 
BflBfttiniofiDebaeotioxAa 


78, 4(>0 

41.000 

0.  2U33 

.001400 

.174. 

62.2. 

.  ".6  from  neck 

allky 

".42*.  ".11,  ".08 
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TESTS  OP  IRON  AND  STEEL. 


Marks,  ^'^^^ 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


Ko.  867. 


Applied  loads. 


TotaL 


Pounda, 

250 

1,250 

2.500 

8.760 

5,000 

0,250 

7,500 

8,750 

9,000 

0.250 

0,600 

0,750 

10.000 

10. 250 

10.600 

10.750 

11.000 

11,250 

11.500 

11.750 

12.000 

12,250 

12.600 

12,750 

18,000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

10,000 

10.500 

17,000 

17,500 

18,000 

18,500 

10,000 

19,140 


PeTMuare 


Poundt. 
1,000 
^000 
10,000 
15.000 
20,000 
25.000 
80.000 
8^000 
36.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
58,000 
54,000 
65.000 
50,000 
57,000 
58.000 
59.0f0 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
76^560 


Kloof^tion 
p«rinoh. 


Inch. 
0. 

.000100 
.000267 
.000367 
.000567 
.000700 
.000867 
.001033 
.001067 
.001100 
.  001167 
.001283 
.001400 
.002600 
.003533 
.004233 
.005933 
.0UG900 
.008167 
.008967 
.010333 
.011833 
.012667 
.  013167 
.014838 
.  016000 
.017067 
.019000 
. 020338 
.  021733 
.  023267 
. 024033 
.026733 
.030567 
. 034607 
.040000 
.046000 
.054000 
.004607 
.0707 
.1033 
.1400 


SvoceaaiTe 

elonfratioB 

per  iDCli. 


JiteA. 
0. 

.000100 
.000167 
.OOOJOO 
.000200 
.000188 
.000107 
.000166 
.000034 
.000033 
.000067 
.000066 
.000167 
.001200 
.000938 
.000700 
.00170U 
.000967 
.001267 
.000800 
.001366 
.001000 
.001334 
.000500 
.001106 
.001007 
.001667 
.001333 
.001333 
.  001400 
.  001534 
.001066 
.001800 
.003834 
.004100 
.005333 
.000000 
.  008000 
.010667 
.012033 
.0266 
.0367 


Permanent 
aet. 


In^ 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.006267 


.010833 


Sneceflsire 

pennanent 

aet. 


Semarka. 


0. 


Inch, 


.006267 


.005606 


Initial  load. 


Elaatlolhnit. 


Tensile  atzsngth. 


General  summary. 

Tensile  strenirth  per  sqaare  iDch  of  ori^al  section poanda..      76^560 

Elaaticllmit  per  sqaare  inch  of  original  section do....      80,000 

Elongation  per  incQ  after  rapture Inch..      0.1667 

Elongation  per  inch  under  strain  at  olastio  limit do 001888 

Bednotion  in  diameter  at  poiot  of  mptare do 178 

Reduction  in  area  after  rupture,  per  centum  of  original  section 58.  ]| 

Position  of  rupture ".60  from  middleof  stem 

Character  of  Drolten  surface silky ;  cracks  developed  in  the  oylindxioal  snrfttoe  of  stem 

Elongation  of  inch  sections «.14,  ".82*,  ".U 
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If 


^^^''^  ^^rea,  ^  square  inch. 


No.  854. 


^1» 


5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
3S,000 
30,  OM 
37,000 
38,000 
39,000 
4Q.Q00 
4U00O 
42,000 
43.000 
44,000 
45,000 
4C,0(>0 
47,  POO 
49,000 
40.000 
50,000 
51.000 
52,000 
53,000 
54,00O 
55,000 
56,000 
57.000 
58.000 
59,000 
00,000 
02.000 
64.000 
60,000 
6S,000 
70,<»O 
72,000 
74.000 
76,000 
78.000 
80,0CW 
82,000 
82,«1I20 


.  000133 
OOOSOO 
000407 


00106T 
001233 
OO1207 
,001300 
.001333 
.001307 
.001400 
.00146T 
. 001533 

.ooieer 

.001»33 
.OO250T 

.oo3neT 

.004000 
.004B33 
.  0055fiT 


00740r7 
008500 
.  0O9733 
. OlllOT 
.  0120«T 
.013000 
.0142«7 

.oisser 

.Ol66<r7 

. 018000 

.020400 

,023333 

.020067 

.030333 

.  033(S67 

.037633 

.043000 

.0491O7 

.056667 

.0700 

.OOOO 

.1167 


000133 

000107 

000187 

000200 

OOO200 

000200 

OO0166 

000034 

000033 

OOOU33 

000034 

000033 

000067 

OOOOO0 

000134 

000166 

000734 

000600 

000633 

O00F33 

000734 

001400 

000500 

001033 

001288 

001434 

000900 

000933 

001267 

001300 

001100 

001333 

002400 

00-2933 

003334 

003666 

003334 

004166 

005167 

006167 

007500 

013333 

0200 

0267 


Permanent 
set. 


Inch, 


a 

0. 
0. 
0. 


.000038 
.000067 
.000100 
.000133 


8acc€«eiTe 

permanent 

Bet 


JimA. 


0. 


000033 

000034 

000038 

.000033 


.000133 


.001133 


.001000 


Beoutfks. 


Initial  load. 


Elaatto  Umit. 


.005233 


.004100 


Tensile  strengtii. 


General  summary. 

mr  BaoaTe  fncli  of  original  section ponnds..      82,920 

limit  «er»aa«Sin«lio^o'»«^»*^^'»<»° do....      42,000 

iS^lSr^S^^/BT  TOptnr© inch..      0.1867 

5^^SS;S^toSrrad«-«t«iD^at  elastic  limit do 001533 

SffiSS^iKlSSt^St  point  of  rapture do 064 

S£SSSiS?SSr  ".^re,  per  ccntnm  of  original  section 21.4 

ih^^^^Z/^rrwitMtr^        ,- at  middle  of  Stem 

rS!^..  .JwEn^B  Wnrlhoe floe  granular,  radiating  from  a  dull  spot  at  the  oiroomferenee  j  crack 

^SSSy^^S^^- --^"^'/.ff^. „„  „„.  „,, 

<rfii»A  aeoUoiiii w^    .i«  f    .v 
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TESTS   OF  IRON   AND   STEEL. 


No.  793. 

Marks,  B^T.o 
Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

8,750 

6.000 

6,250 

7,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11.500 

11,750 

12,000 

12,2j0 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 7.'50 

14.000 

14,250 

14.500 

14,750 

16,000 

15,500 

16, 000 

16, 500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,500 

20,000 

20.500 

21,000 

21,500 

21,600 

18,600 


Per  square 

iucli. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
3<t,000 
37.0<f0 
38.000 
30,000 
40,000 
41.000 
42.000 
43,000 
44.000 
4.^000 
40,000 
47,000 
48,000 
49,000 
50,000 
61,000 
53, 000 
53,000 
54,000 
55,OU0 
56,000 
57,000 
5a  000 
69,000 
00,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
86,400 


Elonntlon 
periDch. 


Inch, 
0. 

.000133 
.000267 
.000433 
.000600 
.  000767 
.000938 
.001100 
. 001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001367 
.001600 
.  0U1033 
.002833 
.003267 
.  004133 
.004967 
.006100 
.006000 
.007733 
.008367 
.009600 
.010333 
.011033 
. 012067 
.013767 
.014767 
.016267 
.018500 
.  021133 
.  023900 
.  026G67 
.030000 
.033738 
.037^^ 
.042500 
.  048(.K>0 
.055500 
.064667 
.0807 
.1007 
.1300 


Sacoeesive 

elongation 

per  inch. 


Inch. 

0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.  000167 

0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000233 
. 0003S3 
.00u900 
.000434 
.000966 
.000734 
.001183 
.000800 
.  000833 
.000834 
.  001033 
.000733 
.001600 
.000734 
.001100 
.  OOK  00 
.001500 
.002233 
.002633 
. 002767 
. 002767 
.003333 
.  003738 
.004100 
.004667 
.005500 
.007500 
.000167 
.022033 
.0200 
.0233 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaccessiTe 

permanent 

set. 


Ineh. 


0. 


0. 


.000567 


.000567 


.004267 


.003700 


Kemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  sqnar©  inch  of  original  section pounds..      88.400 

Elastic  limit  per  sqnare  inch  of  original  section do....      48,000 

Elongation  per  incn  after  rapture   inch..      5:^2383 

Elongation  per  inch  ander  strain  at  elastic  limit do  ...    .001307 

EHlnotion  in  diameter  at  point  of  rupture do 164 

Keiluction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".6  from  middle  of  stem 

Character  of  broken  snrfaoe :i:":;«l.?„^y 

Elongation  of  inch  sections ".21,''.86*,".13 
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T,0 


''^oaalana,  .25 square  iuoh. 


No.  856. 


per  inch. 


I 


SacceAsi-re 

elongation 

I>er  inoh. 


\ 


S0.(kjO 
^000 

37,000 

4:1,000 
44.000 
4^0(0 
46,0ij0    , 
47,000  ' 
4(>.C>00 
49.000 
'     »,0«0 
I     51,000 
I     Si,  QUO 
S3.0DO 
I     54,000 
^000 
M.00O 
I     57.000 

I    5a,ooo 

59,000 
60,  COO 

I  G-i.000 
64,000 
98,000 

;  68,000 
70,000 
72,(K;« 
74,000 
78,000 
78,b00 

I      80,000 

'       81,  WO 


0. 

•  Wioi^s 

•  000267 
'O0O4G7 
.0OO6C7 
,000833 
.OOlfOO 
.001167 
.001200 
.1)01238 
.110]  267 
. 001300 
.O013a3 
.00i:)67 
.OOHOO 
.001433 
.001667 
.003300 
.004667 
.006000 
.006933 
.008000 
.00906T 
.009700 
.010607 
.012000 
.013333 
.014333 
.015833 
.016933 
.018067 
.019167 
.  0L»07OO 
.02a54>O 
.020733 
.0306*37 
.034K37 
.038067 
.044000 
.040333 
.058COO 
.CMI$>6G7 
.08G7 
.1407 


O. 

.  O001.33 
.  000 134 

-  OOOJOO 
.  0001200 

.  000 lee 

. OOO107 

-  00O167 
.  000O33 
.  OOC033 
.  OOOU34 
.  00OO33 
.  000033 
.  CM>0034 
.  000033 
.  000033 
.  000^{4 
.  00  1633 
.  OOXnG7 
.  001 133 
.  000933 
.  001t>67 
.  0010«7 
.  OOOG33 
.  000067 
.  OOI3:i3 
.  00 1333 
.  001000 
.  OOI500 
.  001100 
.  OC1134 
.  001100 
.001533 
.  0028(K) 
.  003233 
.003934 
.003500 
.  004500 
.  O0D333 
.005333 
.O08GG7 
.O10G67 
.018033 
.0600 


I 


Permanent 
set 


SacoesfiiTo 
pennaneot 

Mt. 


0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 
.000067 


JneJL 


,000067 


Remarks. 


laillal  load. 


.000083 
0. 

.OOOOM 
0. 


001800  .001738 


.007233 


.005433 


Elastio  limit. 


Tensile  strength. 
Coad  at  time  of  mptore. 


Qeneral  wmnMnry, 

»— H_  ^ .,. «.>^  4«^>%  of  original  section pounds..    81,900 

gSfJ^^^f^-^-ti^n^^^ 

i!gS^^S?er^7?V  t" 

5fe2^^^4  --^' - ".60  from  middle  of  stem 

oSel^^Se^sviwsUJ^'' "  -  -  -  granular,  60  per  centum ;  doll  flaky,  40  per  centom ;  cracks  developed 

Sa^tiaDofinchaectiaiiB ~ "»    -^^  •    "* 


. 001483 
.074 
24.6 
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TESTS   OF  IBON   AKD   SIIBEL. 


No.  796. 

Marks,  ^\^'£ 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 


Applied  loada. 

Elonntion 
per  Inch. 

Suoceaaive 

eloDfration 

per  inob. 

Pennanont 

Mt. 

Sncceaaive 

pennnneDt 

set. 

Eemarks. 

Total. 

Per  sqiiAre 
Inoh. 

Pounds. 

250 

1,250 

2.500 

8,750 

5.000 

6,250 

7.500 

8,750 

9,000 

9,250 

9,500 

9,760 

10,000 

10.250 

10.600 

10,760 

11,000 

11.250 

11,500 

11,750 

12,000 

12, 250 

12,600 

12,760 

18.000 

13, 260 

18.600 

13, 760 

14, 000 

14, 260 

14.500 

14,750 

15,000 

15,600 

16.000 

16, 600 

17,000 

17, 500 

18, 000 

18,500 

19,000 

19,500 

20,000 

20,500 

20,850 

17,200 

PoundM. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
35,000 
86.000 
87,000 
88,000   ^ 
89,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
60,000 
61,000 
52,000 
63,000 
64,000 
65,000 
56,000 
57, 000 
68,000 
69,000 
60,000 
62,000 
G4.000 
06,000 
6H,000 
70,000 
72,000 
74.000 
76,000 
78,000 
£0.000 
82,000 
83,400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000533 
.000700 
.000867 
.  001033 
.001038 
.001067 
.  001100 
.001138 
.001167 
.001200 
.0012^3 
.001267 
.001300 
.001467 
.001800 
.  002267 
.003333 
.004333 
.005833 
.006633 
.007400 
.  008433 
.009733 
.010700 
.012267 
.  013033 
.014338 
.015367 
.  010738 
.019567 
.022233 
.025333 
.028667 
.  032267 
.  027000 
.041667 
.047667 
.054833 
.065033 
.0933 
.1167 

Inch. 

0. 

.000100 
.000100 
. 000167 
.000160 
.000167 
. 000107 
.000166 

0. 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
. 000167 
.  000333 
.000407 
.001066 
.001000 
.  OOIOOO 
.OOOftOO 
.000767 
.001033 
.  001300. 
.  000067 
.  001567 
.000766 
.  001300 
.001034 
.001306 
.  002834 
.002666 
.003100 
.  003334 
.003600 
.  004733 
.004667 
.006000 
.007166 
.  010200 
.028267 
.0234 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—s  000083 

Inch. 
0. 

Initial  load. 

1 

1 

—.000088 

Elaatic  limit. 

—.000088 

0. 

. 000133 

.000106 

. 004100 

.003967 

• 

1 

1 

i 

Tennfle  utrenptb. 
Load  at  time  of  raptare. 

General  summary, 

Speoiflo  gravity 7.8601 

Hardness .' 13.85 

TensUo  strengtb  per  square  incb  of  original  section poands. .    88, 400 

Blasticlimit  per  square  inch  of  original  section do 44,000 

Elongation  per  inob  after  rupture incb..    0.2000 

Elongation  per  incb  under  strain  at  elastic  limit do...  .001300 

Seduction  in  diameter  at  point  of  rupture do...       .164 

Beduction  in  aiea  after  rapture,  per  centum  of  original  section 49.7 

Position  of  rupture 1".8  fhnn  neck,  oblique 

Cbaracter  of  broken  BurflM)e siflcy 

Elongation  of  inch  sections .» ".24,  ".29',  ".iff 
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Tube  No.  17.— 8"  Converted  Bifle. 

No.  792. 


I 


1,000 

5.0OO 

10,000 

15,000 

»,00O 

^000 

30,000 

IS^OGO 

9,000 

77,000 

»,0QO 

«».0Q0 

40.000 

41,  COO 

4^,000 

43^000 

44,000 

4&.000 

i      44^000 

47.000 

48,000 

49,000 

GO,  000 

51.000 

82,  GOO 

$3,000 

S4.00O 

K,00C» 

56.000 

57,000 

58,000 

58.000 

•0.000 

^GOO 

M.00O 

es.ojo 

68,000 

70,000 

72.000 

74,000 

70,000 

7a.  000 

80,000 
81,440 


.0OO3OO 
.000533 
.0O0700 
.€KM>867 
.001O33 
.0012OO 
001233 
.001267 
.001300 
.001383 
.001307 
.001400 
.C014«7 
.001533 
.002267 
.002000 
.003600 
.004400 
.005600 
.006067 
.007733 
.00«600 
.000567 
.010467 
.011667 
.012900 
.014000 
.  015107 
.016633 
.  017700 
.01028T 
.022033 
.02566r7 
.020333 
.032833 
.03706^7 
.041700 
.047607 
.057«>0O 


.0833 
.r2«S7 


.  OOOT34 

.  0€H>633 

.  OOOTOO 

.  000300 

.  OO12C0 

.  CK>1067 

.  001006 

.  000807 

.  000007 

.  OOOOOO 

.  001200 

.0O1233 

.001100 

.0O1197 

.001400 

.001067 

.001567 

.002760 

.003034 

.003666 

.003500 

.0O4234 

.O04933 

.000007 

.04)9383 

.009338 

.010967 

.0434 


,005867 


.004500 


Tensile  strength. 


\ 


General  iummary. 

7  ftAno 

^••-dfc KiAvity . -»»•--••-*"*■*"       ...-------•• ...................................        12.84 

BiriBMB... •  •" llTi^^VT  oif  original  Mction ponncUi. .      81, 440 

T€»te ■tewgth  per  eqaarejmj^-^^jf section ^^  43  q^^j 

lOikm  per  inch  after  rapt^ro-j^^^.^y^^^ ^^ ^^^^ 

satiflB  per  inch  nnderetwn^^^^ ^^ ^ 

faidiM;ict«T«tpom*w  ^^/^ctnitttm  of  original  eection 2L4 

manaaftcc  mptiore,  ^y a „^  ftomneck 

bfiTipcare •--- — " gnnnlar,  ladiatingfromadnUipotattlieeircdunference 

•ffcokeBanff*^ Zl J *. 7^7. ".22», ".U,  ".08 
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T£STS   OF   IRON   AKD   STEEL. 


No.  797. 


Marks  ^*L?»i, 

H  Tb  Itf 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Poundt. 

250 

1,250 

2.500 

8,750 

5,000 

6,250 

7,500 

8,750 

0.000 

0,250 

9,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600 

12.750 

13,000 

18.250. 

13,500 

18.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

16,000 

16,500 

)7,000 

17.500 

18,000 

18,600 

19, 000 

10.500 

20,000 

20,500 

21.000 

21,500 

22,000 

22.600 

22,700 

21,200 


Per  Bqnare 
inch. 


Pcundt. 
1,000 
6,000 
10.000 
15,000 
20.000 
25,000 
80,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
40.000 
60,000 
61,000 
52,000 
53.000 
54,000 
65,000 
66,000 
57,000 
68.000 
59,000 
60.000 
62,000 
64, 000 
66. 000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
88,000 
68,000 
00, 000 
00,890 


Eloneation 
per  mob. 


0. 


Inch, 


.000133 

.0P0267 

.000400 

.000600 

.  OCI07I.7 

. 000039 

.001067 

.OOUdO 

.  001133 

.001167 

.  001200 

.  001233 

.  001267 

.001300 

.001333 

.001367 

.001400 

.001600 

.  001067 

.001867 

.002267 

.003338 

. 004033 

.004600 

.  005267 

.000533 

.007267 

.008300 

. 000833 

.  010107 

.011000 

.  012133 

.014000 

. 010233 

.  018333 

.  020033 

.023267 

.020333 

.029607 

. 083167 

.  037G67 

.  041733 

.046000 

.  051033 

.060400 

.  071500 

.1033 

.1233 


Snoceseive 

elongation 

per  inob. 


Inch. 
0. 
.000133 
.000134 
.000133 
.000200 
.000167 
.000166 
.C00»4 
.000033 
.000038 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000038 
.000200 
.000067 
.000200 
.000400 
.001066 
.000700 
.000567 
.000667 
.  001260 
.000734 
. 001033 
.  001033 
.000834 
.000833 
.  001133 
.001807 
.  002233 
.  C02100 
.002600 
.002334 
.003066 
.003331 
.003500 
.004500 
.004066 
.004207 
.005038 
.008467 
.011100 
.0318 
.0200 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000067 


.001700 


Sacoessive 

permanent 

aet. 


Ineh, 


.000007 


.001638 


Bemarka. 


Initial  load. 


Eloatio  limit. 


Tensile  atrengtb. 

Load  at  time  of  mptnre. 


General  Bummary. 

Tensilo  atrrnKtb  per  square  inch  of  orlipnal  aection poonda..      00,800 

Elastic  limit  per  sqoaro  inch  of  original  section i do...      45,000 

Elongation  per  incn  after  ruptare inch..      0.1633 

Elongation  per  inob  onder  strain  at  elastlo  limit do...    .001400 

Boductionin  diameter  at  x>oint  of  mptare do...         .  104 

Redaction  in  area  after  ruptare,  peroentum.  of  original  section 83.5 

Position  of  mptnre. « ".5  ftonf  neok 

Cbaractcr  of  brolcen  snrfsce grannlar.  radiating  fh>m  oenteri  doll  spot  at  olroomference 

Elongation  of  inch  seotiona ,.,, ".97*,  ".U^ ''.10 


SBrvecTt. 
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ISo.  797. 


Marks  >/ J" 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Pound*. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,500 

8.750 

9,000 

9,250 

0.500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

31,750 

12.000 

12,250 

12.600 

12,750 

13,000 

13,250. 

13,600 

13,750 

14,000 

U.2o0 

14.500 

14,750 

15,000 

15,600 

16,000 

16,600 

}7,000 

17,600 

18,000 

18,600 

19. 000 

10,600 

20,000 

20, 500 

21,000 

21,500 

32,000 

22. 500 

22,700 

21,200 


Per  square 
inch. 


Poundi. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
80,000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46. 000 
47,000 
48.000 
40.000 
50.000 
61,000 
62,000 
6a  000 
64.000 
65,000 
66,000' 
57,000 
68,000 
59,000 
60.000 
62.000 
64,000 
66,000 
08,000 
70.000 
72, 000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
90, 800 


EloDsation 
per  moh. 


Inch, 
0. 

.000133 
.000207 
.000400 
.000600 
.  00071.7 
.00093? 
.001067 
.  001130 
.001133 
.001167 
.001200 
.001233 
.  0012ii7 
.001300 
.001333 
.001367 
.001400 
.001600 
.  001067 
.001867 
.002267 
.008333 
.004033 
.004600 
.005267 
.006533 
.007207 
.008300 
. 009333 
. 010107 
.011000 
.012133 
. 014000 
. 016233 
.018333 
.  02C933 
.  023267 
.  0263.33 
.029607 
.033167 
.  037C67 
.041733 
.040000 
. 051038 
.060400 
.  071500 
.1033 
.1233 


Saccesslve 

elongation 

per  inob. 


Inch. 
0. 
.000133 
.000134 
.000133 
.000200 
.000167 
.000166 
.000164 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
. 000038 
.000033 
.000034 
.000038 
.  000200 
.000067 
.000200 
.000400 
.001066 
.000700 
.000567 
.000667 
.  001266 
.  000734 
.  001038 
.  001033 
.000834 
.000833 
.  001183 
.001867 
.  002233 
.C02100 
.002600 
.002334 
.003066 
.003334 
.003500 
.004500 
.004066 
.004267 
.005933 
.008467 
.011100 
.0318 
.0200 


Permanent 
set. 


hieh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000067 


001700 


Sacoessive 

permanent 

set. 


Inch, 


.000007 


.001683 


T^m'M'lii^ 


Initial  load. 


Elastic  limit 


Tensile  strength. 

Load  at  time  of  mptnre. 


General  summari/. 

Tensile  strongth  per  square  inrli  of  orifclnai  section pounds..      90,800 

Blasticlimit per  soaaro  inch  of  original  section •. do...      45,000 

Elongation  per  inch  after  ruptare inch..      0.1633 

EloDfnUiion  per  inch  under  strain  at  elastic  limit do...    .001400 

Be<luction  in  diameter  at  point  of  rupture • do...         .104 

Reduction  in  area  after  rupture,  per  centum,  of  original  section 83.5 

Position  of  rupture.. ".6  finonf  neck 

Character  of  broken  surface granular,  xadiatingftom  center  i  dull  spot  at  oironmfevence 

Elongation  of  inch  sections , , ".97*.  ".IS^  MO 


SSy^ecTe, 


TESTS   OF   IRON   AND   STEEL. 
No.  900. 


145 


Marks,  5?^! 

Diameter,  ".563. 

Sectional  area,  J25  square  ineh. 


Applied  loads. 


I 


TotaL 


250 

1.250 

2,500 

:^750 

5.000 

8,250 

7,500 

8,750 

0.000 

9.250 

9,600 

9,750 

10,000 

10,250 

10,500 

10.750 

11.006 

11,260 

11.500 

11,750 

13.000 

12.250 

12.500 

1^750 

13.000 

13.250 

13,500 

13,750 

14.0C0 

14,230 

14^500 

14.750 

15.000 

15.600 

10,000 

16,500 

17,030 

17.500 

181000 

18.500 

19,000 

19.070 

15,500 


P«r 


Muare 
ncn. 


PcundM. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80.000 
85,000 
36.000 
37.000 
88.000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
56.000 
57.000 
68,000 
59.000 
60,000 
02,000 
64,000 
66,000 
68,090 
70,000 
72,000 
74,000 
76,000 
76,280 


Eloni 
per  Inch 


Ineh, 
0. 

.000167 
.000338 
.000567 
.000667 
.000833 
.000067 
.001188 
001167 
.001200 
.001267 
.001300 
.001338 
.001400 
.001833 
.003000 
.004133 
.000400 
.007800 
.008467 
.000800 
.011000 
.012500 
.  013167 
.014338 
.015600 
.0176G7 
.  010267 
.020983 
.022000 
.023733 
.025500 
.027o00 
.031500 
.035667 
. 040833 
.047333 
.065000 
.066667 
.080667 
.1800 
.1667 


Saceeeeive 


SnoceeeiTe 


elongation  !  Pormanontl  p^noaanent 


Jneh. 
Ol 

.000167 
.000166 
.000234 
.000100 
.000166 
.000134 
.000166 
.000034 
.000083 
.000067 
.000038 
.000083 
.000007 
.000433 
.001107 
. 001183 
.002267 
.001400 
.000667 
.001883 
.001200 
.001500 
.000667 
.001166 
.001267 
.002067 
.001600 
.001606 
.001007 
.001733 
.001767 
.002000 
.004000 
.004167 
.005166 
.006500 
.007667 
.011667 
.0J4000 
.049338 
.0267 


Ifuh, 


0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


^  vW^k 


0. 


.000088 


.004838 


.010783 


.000038 


.004800 


Initialload. 


Elaatio  limit 


005900 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

TeoeOe  streneth  per  square  inch  of  original  section poonds..      76,280 

Elastic  limit  per  aqoare  inch  of  original  section do —      41,000 

Ebm^Btion  per  inr.h  after  mptare inch..      0.2483 

Boogation  per  inch  under  strain  at  elastic  limit do  ...    .001400 

BedoctioD  in  diameter  at  point  of  ruptnro do 103 

lUdoction  in  area  after  rupture,  per  centum  of  original  section 57. 0 

Position  of  rapture I'^fromniHsk 

Character  of  broken  surfiuse silky 

ElaogMion  of  inch  sections ".43*,  ".18,  ".12 

S.  Ex.36 10 
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TK8TS   OF  IBON   AND   STEEL. 


No.  901. 

Marks,  ^^;\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pounda. 

260 

1,250 

2,500 

8,750 

6,000 

6,250 

7.600 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

18.250 

13,60(1 

18.750 

14.000 

14.250 

14,600 

14,750 

16.000 

16. 600 

10,000 

10,600 

17.000 

17,600 

18,000 

18,500 

19,000 

19,420 

16,200 


PeraqiiAre 
IncD. 


Pound$» 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80.000 
85.000 
86,000 
87,000 
88,000 
89,000 
40.000 
41.000 
42,000 
48,000 
44.000 
46,000 
46*000 
47,000 
48.000 
49,000 
60.000 
51,000 
62,000 
63.000 
64,000 
66.000 
66,000 
67.000 
68,000 
69,000 
60.000 
62,000 
64.000 
60.000 
68.000 
70,000 
72.000 
74.000 
76,000 
77,680 


EloDBfttion 
per  inch. 


Inch. 
0. 

.000100 
.000383 
.000433 
.000633 
.000767 
.000938 
.001100 
.001138 
.001167 
.001200 
.001233 
.001267 
.001800 
.001333 
.001367 
.001088 
.003167 
.006667 
.067333 
.008500 
.009167 
.  011167 
.011800 
.012633 
.  013733 
.015838 
.016667 
.018000 
.  019500 
.  021167 
.022400 
.024667 
.028033 
.032000 
.037000 
.041667 
.048667 
.056383 
.067833 
.085167 
.1467 


Saooesatve 
eloDsatfon 
per  ucb. 


Pormanent 
set. 


I 

Inch, 
0. 

.000100 
.000233 
.000100 
.000200 
.000134 
.000166 
.000167 
.000038 
.  000034 
.000083 
.000033 
.000034 
.000033 
.000033 
.000084 
.  000666 
.001234 
.003500 
.000666 
.001167 
.000667 
.002000 
.000638 
.000838 
.001100 
.001600 
.001338 
.001338 
.001600 
.001667 
.001238 
.002267 
.003366 
.003967 
.005000 
.004667 
.007000 
.007666 
.011500 
.017334 
.061533 


Saooessiro 

permanent 

set. 


Remarlu. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


001667 


009300 


Inch. 


001667 


007633 


Initial  load. 


Slastiio  limit. 


Tensile  strenicth. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  stTenf(th  per  square  inch  of  oriffinal  seotion pounds..      77  680 

Elastio  limit  per  square  Inch  of  original  section do 43!ooo 

Elongation  per  incn  after  rupture inch..      0.26ir7 

Elongation  per  inch  under  strain  at  elastic  limit do...!    .U013G7 

Beduction  in  diameter  at  point  of  rupture do ]K4 

Beduotion  in  area  after  rupture,  per  centum  of  origiiial  section .'t4  o 

Position  of  rupture ".75  from  middle  of  si  om 

Cbaracterof  broken  surface flnesilkv 

^ongaUon  of  iQoh  sections .,, ,^ ".87*.  ".28,  ".|i 
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No.  902. 

Diameter,  *'.663. 

Sectional  area,  .25  square  iDcb. 


Applied  loads. 

SloD|»tion 
per  inch. 

SacoeMire 

elongation 

per  inch. 

Permaaent 
aet. 

Succeaaive 

pennAnent 

aet. 

• 
Bemarka. 

Total. 

m 

Por  tquare 
incn. 

Pounda. 

250 

1,250 

2,500 

8,750 

9,000 

6v250 

7,600 

8^750 

8,000 

8.250 

8,500 

8,750 

10.000 

10.250 

10.500 

10,750 

PaundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
36,000 
37,000 
38,000 
88,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
48,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55^000 
-  56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
74,800 

Inch. 

0. 

.000138 
.000300 
.000467 
.000633 
.000800 
.000833 
.001133 
.001167 
.001567 
.  008167 
.006833 
.007600 
.008367 
.008833 
.010000 
.011267 
.012300 
.013400 
.014833 
.016000 
.017167 
.018667 
.010J38 
.021667 
.022667 
.024333 

..026000 
.027500 
.028833 
.031000 
.083000 
.035167 
.038833 
.044667 
.052067 
.062167 
. 074333 
.0900 
.1233 
.1067 

Inch. 
0. 

.000138 
.0001(17 
.000167 
.000166 
.000167 
.000133 
.000200 
.000034 
.0O04Q0 
.001600 
.003666 
.000067 
.000567 
.000466 
.001167 
.001267 
.001033 
.001100 
.000833 
.001667 
.001167 
.001500 
.000666 
.002334 
.001000 
.001666 
.001667 
.001500 
.001433 
.002067 
.002000 
.002167 
.004666 
.004834 
.007400 
.  010100 
.  012166 
.015667 
.0333 
.0434 

Inch, 
0. 

0. 

0. 

0. 

0. 
.000033 
.000033 
.000067 

Inek. 
0. 

Initial  load. 
Elaeiic  liniiu 

< 

Tensile  atrenfrth. 
Load  at  time  of  rapture. 

.000033 
0. 
.000034 

.006433 

.006366 

11.000 

11.250 
IK.'VOO 

.010700 

.004267 

11.750 

12.000 

12,250 

12,500 
12.750 

.016688 

.005038 

13,000 

•  y  ......... 

13,250 

13.500 
13.750 

14.000 

1     14.250 

14.500 

14.750 

15.000 

15,500 

16.000 
16.500 

17,000 

1     17,500 

18,000 

18,500 

1*»,700 
16.100 

General  eummarjf. 

Tensile  atrength  per  aqnare  inch  of  original  Hoctlon poanda..      74,800 

Elastic  limit  per  aooare  inch  of  original  section do 36*  000 

EloDgation  per  inch  alter  raptnre Inch!!      0.2600 

Elongation  per  inch  nnder  atraln  at  elastic  limit do..!!    .001167 

Redaction  in  diameter  at  point  of  rupture do  ...         .183 

SedncUon  in  area  after  rupture,  per  centum  of  original  section 61.0 

Position  of  rnptore ".Ofrom  nocit 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectlopa  ...,,.,,.,...,.,..,., , , .V.V"!45^  ".18, ".14 
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TESTS   OF   IRON  AND   STEEL. 


No.  903. 

Marks,  B^^/i^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poimd*. 

250 

1.250 

2,600 

8,750 

5,000 

8,250 

7,500 

8,750 

9,000 

9,250 

9.500 

81,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13.500 

13.760 

14,000 

14.250 

14.500 

14,750 

15,000 

15,500 

16,000 

10,500 

17,000 

17,600 

18,000 

18.600 

18,020 

16.500 


Per  square 
incn. 


P<mndi. 
1.000 
6,000 
10.000 
15,000 
20.000 
25,000 
80,000 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
53,000 
64,000 
65.000 
50,000 
67,000 
68,000 
60.000 
60.000 
62,000 
64,000 
60.000 
68,000 
70,000 
72,000 
74,000 
75,680 


Btonfcation 
per  inob. 


Ineh. 
0. 

.000067 
.000233 
.000488 
.000633 
.000767 
.000033 
.001100 
.0011:8 
.001133 
.001167 
.001233 
.003200 
.  005133 
.006100 
.007133 
.008033 
.000333 
.010667 
.  011400 
.012700 
.  013733 
.015267 
.015938 
.  017200 
.  018700 
.020400 
.021667 
.023000 
.021667 
.026833 
.028667 
.030400 
.034700 
.080167 
.045333 
.052500 
.001500 
.073333 
.090000 
.1467 


Sacoessive 

elongation 

per  inch. 


Ineh. 

0. 

.000067 
.000166 
.O0O2CO 
.000200 
.000134 
.000106 
.000167 
.000033 

0. 

.000034 
.00OC66 
.001007 
.  0U1933 
.000067 
.001033 
.000900 
.001.300 
.001334 
.  000733 
.001300 
.001033 
.001534 
.000666 
.001267 
.001500 
.001700 
. 001267 
.001333 
.  001667 
.002166 
.001834 
.001738 
.004300 
.004467 
.006106 
.007167 
.003000 
.011838 
.016667 
.0567 


Permanent 
set. 


Ineh. 


0. 
0. 
0. 
U. 
0. 
0. 
0. 
0. 


.002033 


.007633 


.013333 


Socoesslre 

permauout 

set. 


Ineh. 


0. 


.002033 


.005000 


.005700 


Remarks. 


tnitialload. 


Elastic  limit. 


Tensilo  strength. 
Load  at  time  of  rapture. 


General  summari/. 

Tensile  strength  i>er  square  inch  of  original  section pounds..      75, 680 

Elastic  limit  per  square  inch  of  original  section do 30.000 

Elongation  per  inch  after  rupture inch..      0.2383 

Elongation  per  inch  under  strain  atelastic  limit do 001233 

Iledaction  in  diameter  at  point  of  rupture do 181 

Reduction  in  area  after  rupture,  per  centum  of  original  section 64.6 

Position  of  rupture ".76  f  rom  neolc 

Chuvcter  of  broken  surface fine  silky 

Elongation  of  inch  sections ".44\  ".15,  ".11 


S  '^  Com^&rle^  ^z/te^ 


2t;^^e  ^^^yh,  77 


•  ^*  » 


SEx3649t 


yS^TS- 
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TESTS   OF   IRON   AND   STEEL. 


1^0.  903. 

Marks,  ^  x/ii 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundu. 

250 

1,250 

2,500 

8,750 

5,000 

6,260 

7,500 

8,750 

0,000 

0,250 

0.500 

0,760 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

18,250 

13,600 

13,760 

14,000 

14,250 

14,600 

14,750 

15,000 

15. 500 

18,000 

10,500 

17, 000 

17, 600 

18,000 

18.600 

18,920 

15, 600 


Per  sonare 
inch. 


Poundi. 
1,000 
6,000 
10.000 
16.000 
20.000 
25,000 
30,000 
35,000 
88,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
60,000 
57,000 
68,000 
50,000 
80.000 
82,000 
64,000 
60.000 
68,000 
70,000 
72,  OOO 
74,000 
75,680 


Elonii^atioii 
per  inch. 


Inelu 
0. 

.000067 
.000233 
.000433 
.000633 
.000767 
.000033 
.001100 
.O0ILS3 
.  001133 
.  001167 
.001233 
.003200 
.005183 
.  008100 
.007133 
.  008033 
.009333 
.010867 
.  011400 
.012700 
.013733 
.015287 
.015033 
.  017200 
.  018700 
.020400 
.  021667 
.023000 
.024667 
.026833 
.028667 
.030400 
.034700 
.030187 
.045333 
.052500 
.081500 
.073333 
.000000 
.1467 


Sncceeeive 

elODi^atioD 

per  inch. 


Inch. 

0. 

.000067 
.000166 
.0002CO 
.000200 
.000134 
.000106 
. 000167 
.000033 

0. 

.000034 
.000066 
.001067 
.  001033 
.000067 
.001033 
.000000 
. 001300 
.001334 
.  000733 
.  001300 
.001033 
.001534 
.000866 
.001267 
.  001500 
.001700 
.001267 
.001333 
.  001667 
.002166 
.001834 
.001733 
.004300 
.004467 
.006106 
.007167 
.009000 
.011833 
.016667 
.0067 


Permanent 
Bet. 


Ineh. 


0. 
0. 
0. 
U. 
0. 
0. 
0. 
0. 


.002033 


.  007633 


.013333 


Snccesflive 

permanent 

set. 


0. 


Ineh. 


.002033 


.005600 


. 005700 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strenfrth. 
Load  at  time  of  rupture. 


General  eummart/. 

Tensile  strength  per  square  inch  of  original  section pounds..      75, 680 

Elastic  limit  per  saoare  inch  of  originalsection do 39.000 

Elongation  per  inon  after  rupture inch..      0.2388 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Reduction  in  diameter  at  point  of  rupture do 184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 64.0 

Position  of  rupture ".76  from  neck 

Character  of  broken  surfttce fine  silky 

Elongation  of  inch  sections ".44*,  ".15,  ".11 


S ''  Co7ti^&rle^  ^T/le^ 


TUZ^e  ^^^yh.  y7 


SEx  36491 
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TESTS  OF   IRON   AND   STEEL. 
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No.  904. 
Marks,  j|?i'i 
Diameter,  ".564. 
Sectional  area,  .25  square  inch* 


Applied  loads. 


TotaL 


Pottfidt. 

250 

1,200 

2,500 

8,760 

5.000 

«,250 

7,500 

8.760 

9.000 

9,250 

9.500 

9.750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12.000 

12;  250 

12.500 

12.750 

13.000 

13.250 

18.500 

ia,750 

14,000 

14.2^0 

14,500 

14,750 

15,000 

15.600 

1ft.  000 

ie.500 

17,000 

17.500 

18.000 

18.500 

10.000 


PerMoare 
incn. 


Pottfidf. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
8.S.000 
30.000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
48.000 

48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54.000 
65,000 
60,000 
57,000 
68.000 
60,000 
00,000 
02,000 
84,000 
00.000 
08,000 
70,000 
72,000 
74,000 
70.000 


Eloontion 
peruicb. 


Jneh, 
0. 

.000138 

.000300 

.000400 

.000000 

.000707 

.000038 

.001100 

.001167 

.001200 

.002183 

.002600 

.004267 

.C05738 

.006667 

.007500 

.008600 

.009800 

.010667 

.011383 

.012667 

.013033 

.  015433 

.016038 

.017267 

.018333 

.020600 

.021700 

.023300 

.024067 

.020000 

.028167 

.033233 

.034167 

.038333 

.043383 

.050000 

.058000 

.068333 

.0900 

.1200 


Sucoessive 
elongaton 
peruicb. 

Permanent 

flOt. 

SooceaaiTe 

permanent 

set. 

Bemarka. 

0. 
.0001^3 

Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Inch, 
0. 

Initial  load. 

.000167 

Elastic  limit. 

.000100 

.000200 

.000167 

.000166 

.000107 

..••>. ...... 

.000067 

.000033 

.000033 

.000467 

.001667 
.001466 

.002900 

.002000 

Tensile  strength. 

.000034 

.000833 

.001000 
.001300 
.000867 

*'Vo08233' 

"*'."00333S"" 

.000606 

.001834 

.001266 

.001500 
.000600 

.013:83 

.005300 

.001234 

.001066 

.002267 

.001100 

.001600 

.001667 

.001633 

.001507 

.006060 

.000034 

.004166 

1 

.005000 

.006667 

.008000 

.  010333 

.021067 

.0300 

General  aummary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..      76,000 

Slastie  limit  per  square  inch  of  original  section do 37,000 

Elongation  per  inch  after  mptnre inch        0.1200 

Elongation  per  inch  under  strain  at  elastic  limit do 001200 

Reduction  in  diameter  at  point  of  ruptnie do 054 

Seduction  in  area  after  rupture,  per  centum  of  original  section 18.3 

Position  of  rnptura ".62  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  small  blov-holo  at  oircumference 

Elongation  of  inch  aections ".16*,  ".10,  ".10 
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TESTS   OP   IRON   AND   STEEL. 


No.  905. 


Marks,  3^  j^^q 

Diameter,  ''.564. 

Sectional  area,  .25  square  iuch. 


Applied  loads. 

Elongation 
por  inch. 

SacoessiTe 

elongation 

per  inch. 

Permanent 

set 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  Bonare 
inch. 

Powidt. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,600 

8,750 

9,000 

9.250 

9.500 

9,750 

10,000 

10,250 

10, 500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

18,600 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,600 

16,000 

16,600 

17,000 

17,600 

18,000 

18,500 

19.000 

19, 170 

17,100 

Poundi. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85.000 
80,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
76,680 

Inch. 
0. 

.000100 
.000300 
.000467 
.000633 
.000767 
.000033 
.001138 
.001200 
.002367 
.003667 
.004467 
.006800 
.007133 
.007933 
.008833 
.010000 
.011200 
.011838 
.012700 
.014083 
.016067 
.016533 
.018167 
. 018933 
.020167 
.  021333 
.023333 
.025000 
.026667 
.  028167 
.030000 
.031667 
.035667 
.040000 
.045833 
.053333 
.060000 
.0667 
.0900 
.1167 
.1633 

Inch. 
0. 

.000100 
.000200 
.000167 
.000160 
.000134 
.000166 
.000200 
.0000G7 
.001167 
.001300 
.000800 
.002333 
.000338 
.000800 
.000900 
.001167 
.001200 
.000683 
.000867 
.001333 
.001034 
.001406 
.001634 
.000766 
.001234 
.001166 
.002000 
.001667 
.001667 
.001500 
.  001833 
.001667 
.004000 
.004333 
.005833 
.007600 
.006667 
.0067 
.0233 
.0267 
.0466 

IneK. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000067 

Inch, 
0. 

Initial  load. 

1 

1 

Einntic  limit. 

• 

TenRile  strength. 

Load  at  time  of  nxptare. 

"*.' 000038" 
0. 
.000034 

.005033 

.004066 

.000533 

.004500 

.014600 

1..... ...... 

1 

' 

I 

••••••  •--••• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands       70.680 

Elastic  limit  per  sanare  inch  of  original  section do  3(i0u0 

Elongation  per  incn  after  rnpture.. .!..'!!!!.'"!!!"!  llnch"      0  ''ISS 

Elongation  per  Inch  nnder  strain  at  elastic  limit. '.'.'...'.'.'.'.'.'.'.'.'.'.'.       do      '    OoT'iOO 

Reduction  in  diameter  at  point  of  mptnre '/.......,.......       do  '"  1**4 

Ilnduction  in  urea  after  ruptare,  per  centum  of  original  section *  *       ,3n"2 

Position  of  rapture [] "Ofi'omnock 

Character  of  broken  surface granular,  70  per  centum;  dull  silky,  30  per  centum 

Elongation  of  inch  sections "35*  "17  "  12 


TESTS    OP   IKON    AND    STEEL 
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No.  906. 


Marks,  ^V."^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pottndt. 

250 

1,290 

2,500 

3,750 

5,  (mo 

0.250 

7.500 

8.750 

•    9.000 

9.250 

9.500 

9.750 

10,000 

10, 250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.  on** 

12^-  ' 

rj.  .v>.% 

12.7.^ 
13,000 
18,250 
13.500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
18.000 
18.600 
17,000 
17,600 
18,000 
18.500 
18,960 
18,300 


Persqaare 
incn. 


i 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
88.000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
19,000 
5(S000 
51.000 
SJ.000 
5:i,ouO 
54,000 
55,000 
58.000 
67,000 
58,000 
59,000 
60,000 
82,000 
84,000 
86,000 
88,000 
70,000 
72,000 
74,000 
75,920 


Elongfttion 
p«r  inch. 


Inch. 
0. 

.000233 
.000400 
.000600 
.000700 
.000887 
.001038 
.001287 
.004500 
.005738 
.006500 
.007833 
.008300 
.009833 
.010333 
.011833 
.  012367 
.013333 
.015033 
.015633 
.0168»3 
.018133 
.019500 
.020467 
.021500 
.023167 
.025167 
.026667 
.028388 
.030233 
.032033 
.033733 
.039500 
.040400 
.046000 
.053333 
.060333 
.071667 
-.085667 
.1100 
.1733 


ptT  inoh. 


Inch. 
0. 

.000233 
.000167 
.000200 
.000100 
.000167 
.000166 
.000234 
.003233 
.001233 
.000767 
.000833 
.000967 
.001033 
.001000 
.001000 
.001034 
.000988 
.001700 
.000800 
.001200 
.OOIBOO 
.001367 
.000967 
.001033 
.000667 
.002000 
.001500 
.001666 
.001900 
.001800 
.  001700 
.005767 
.000900 
.005600 
.007333 
.007000 
.011334 
.014000 
. 024333 
.0633 


SaocoMlTe 
permanent 

•et 


Jneh. 
0. 

.000067 
.000067 
.000067 
.000067 
.000133 
. 000133 
.000167 


.008833 


.011687 


.017500 


Inch. 
0. 

.000087 
0.   ' 
0. 
0. 

.000068 
0. 

.000034 


.000868 


.104834 


Bemarka. 


Initial  load. 


Elastic  limit 


.005883 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary, 

Tfioafle  atrengih  per  square  inch  of  orisinsl  section pounds. .      75, 9S0 

Elastic  limit  per  square  inch  of  original  section do....      35,000 

BloDisation  per  inch  after  rapture inch..      0.2633 

Ekmgationperinch  under  strain  at  elastic  limit do 001267 

Seduction  in  diMueter  at  point  of  rupture do 164 

Seduction  in  area  alter  rupture,  peroentum  of  original  section 49.7 

Positlo&  of  rupture ".75i^mneok 

Character  of  broken  snrfiMe » silky 

Elongation  of  fnoh  sections ".41*,  ".20,  MS 
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TESTS   OP  IRON  AND  STEfiL. 


Marks,  ^ "/m 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch 


No.  907. 


Applied  lottds. 


Total. 


250 

1,250 

2,600 

8,750 

8,000 

0;250 

7.500 

8.750 

fi^OOO 

9,260 

8,600 

8,750 

10.000 

10,250 

10,600 

10,750 

11,000 

ll,2t'0 

11,600 

11.760 

12,000 

12,260 

12,600 

12,750 

18,000 

18.250 

18,500 

18.750 

14,000 

14.250 

14,600 

14,750 

15.000 

15,560 

18,000 

18^500 

17,000 

17,600 

18,000 

18.600 

18,000 

19,600 

20.000 

20.070 

18,400 


Per  sonare 
Inon. 


Pwnd$. 
1,000 
6,000 
10.000 
15,000 
20.000 
2%  000 
80,000 
86.000 
80,000 
87.000 
88,000 
80,000 
40.000 
41.000 
42.000 
48.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
64.000 
65,000 
58.000 
67.000 
58,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
80.280 


EloDfffttion 
permoh. 


Inch. 
X 

.000U3 
.000267 
.000400 
.000600 
.000738 
.000900 
.001067 
.001100 
.001167 
.001200 
.001233 
.001267 
.001400 
.001767 
.002600 
.004000 
.005067 
.005900 
.006667 
.008000 
.009038 
.  010167 
.010867 
.012000 
.013067 
.014000 
.015000 
.016367 
. 017600 
.010000 
.020333 
.  021700 
.025000 
.028333 
.032000 
.036367 
.041838 
.048667 
.056667 
.066667 
.061338 
.1167 
.1433 


StLcoeMlve 

elonffAtion 

perlnch. 


0. 


Inek. 


.000133 
.000134 
.000133 
.000200 
.000133 
.000167 
.000167 
.000033 
.000067 
.000033 
.000033 
.000034 
.000133 
.000367 
.000838 
.001400 
.  001007 
.000833 
.000767 
.001333 
.001038 
.001134 
.000700 
.001133 
.001067 
.000988 
.001000 
.001867 
.001233 
.001400 
.001833 
.  001367 
.003300 
.003338 
.003667 
.004867 
.004066 
.007834 
.008000 
.010000 
.014666 
.035367 
.0260 


Permanent 
set 


SnooesslTe 

permanent 

set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IneK. 


.000067 


.003533 


.008300 


Bemarki. 


InitialloMl. 


.000067 


.003466 


.004767 


ElMtlc  limit. 


Tensile  stren^b. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  atrenicih  per  aqnare  inch  of  oriffinal  section poands..      80,280 

Elastlclimit per sqaareinoh  of  originaT section do  ...     40.000 

Elongation  per  inon  after  rupture inch..      0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Bednotion  in  diameter  at  point  of  rapture do 124 

Reduction  in  area  after  rnpture,  per  centum  of  original  section 30.2 

Position  of  mptare ".8  from  neck 

Character  of  broken  snrfiice granular;  dull  silky  center 

Elongation  of  inch  sections ".86  ♦.".13,  ".13 
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Marks,  i^^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Tube  No.  18.— 8''  Oanverted  Rifle. 

No.  858. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2.600 

8,750 

5,000 

6.260 

7.500 

8,750 

A.O00 

9.250 

9.500 

9,750 

10,000 

lO.ZTiO 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,2*10 

12,300 

12,750 

13,000 

IS,  250 

13,500 

13,750 

14.000 

14,230 

14,500 

14.750 

15.OO0 

15,500 

18^000 

16,500 

17,000 

17.500 

18.000 

18.500 

19,000 

19,500 

20.000 

20.500 

20,700 


Per  saiiare 
inon. 


Pound; 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
60,000 
51,000 
52,000 
5.1,000 
54,000 
55,000 
56,000 
57,000 
68.000 
50,000 
60,000 
62.000 
64,000 
66^000 
6R,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
82,800 


Slon^tion 
per  inch. 


JnM. 
0. 

.000133 
.000267 
.000400 
.000567 
.000733 
.000900 
.  0010?3 
.001067 
.001)00 
.001133 
.001107 
.001200 
.001267 
.001600 
.001000 
.002133 
.002700 
.003967 
.004600 
.005400 
.006600 
.007700 
.008333 
.009333 
.010500 
.011600 
.012500 
.013733 
.015000 
.  016167 
.017300 
.018800 
.021333 
.0243:13 
.027667 
.031167 
.085333 
.040333 
.046000 
.053333 
.061667 
.0800 
.1000 
.1633 


Sacce»BiTe 

eloneation 

perlnch. 


Inch.  ' 

a 

.000188 

.000134 

.  000133 

.  0001C7 

.000166 

.00U167 

.000133 

.000034 

.000033 

.000033 

.000034 

.000083 

.000067 

.000233 

.000400 

.  000233 

.000567 

.001267 

.000633 

.000800 

.001200 

.001100 

.000633 

.001000 

.001167 

.OOIIOO 

.000900 

.001233 

.001267 

.001167 

.001133 

.001500 

.  002533 

.003000 

. 003334 

.003500 

.004166 

.005000 

.005667 

.007333 

.008334 

.018333 

.0200 

.0633 


Permaneat 
set 


Inah. 


0. 
0. 
0. 
0. 
(». 
0. 
0. 
0. 


Snocesslro 

permanent 

set. 


Inoh. 
.0 


Bemarks. 


Initial  load. 


.000033 


.001833 


.005933 


.000038 


.001300 


.004000 


Elastic  limit 


Tensile  strength. 


General  gummary. 

Specific  f^ravisy 7.8569 

Oardnem 12.42 

Tensile  Htrenirth  per  square  inch  of  original  section pounds..    82,800 

Elastic  limit  per  sqnare  inch  of  original  section do....    41,000 

Elongation  per  inch  after  rupture inch..    0.1000 

Elongation  perlnch  under  strain  at  elastic  limit do 001267 

Bednction  in  diameter  at  point  of  rupture do 104 

Beduction  in  area  after  mptnre,  per  centum  of  original  section 33. 5 

Position  of  rupture ".50  from  neclc 

Cbaxmcter  of  broken  surfSMe granular,  70per  centnm;  silky,  80  per  centum 

—  oflnehaeofeions ".83*,'M4,M0 
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TESTS  OP  Iron  and  steel. 


No.  859. 


MarkSy  bt'o 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Totol. 


Pcwndt, 

250 

l,2ft0 

2.500 

8. 750 

5,000 

8,250 

7,500 

8,750 

9,000 

0,260 

0.500 

9.750 

10,000 

10,250 

10,500 

10,760 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18  250 

13,500 

13,750 

14,000 

li,250 

14,500 

14,760 

15.000 

15,500 

16,000 

10,500 

17.000 

17,500 

18,000 

18.500 

19,000 

19,500 

20.000 

20,600 

21,000 

2L,280 

19.000 


Persqnare 
inch. 


Foundt. 
1,0  0 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
30,000 
87,000 
3H,000 
39.0U0 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55.000 
50.000 
57,000 
58,000 
59.000 
60.0U0 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
85,120 


Blongatlon 
per  Inch. 


Inch, 
0.  ' 
.000188 
.000300 
.000500 
.000607 
.000800 
.000967 
.001138 
.001167 
.001200 
.001233 
.  001267 
.001300 
.001300 
.001333 
.001367 
.001400 
.001533 
.001783 
.  0019.38 
.002600 
.003600 
.004400 
.OO.'SOOO 
.000233 
.  007167 
.  008737 
.000833 
.  010967 
.011900 
.012833 
.014000 
.  015167 
.017467 
.  020167 
.  023000 
.  026000 
.030000 
.033067 
.038167 
.043333 
.050000 
.0573 
.0700 
.0900 
.1333 


Saooessive 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.000200 
.000167 
.  0001.33 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
0. 

.000033 
.000034 
.000033 
.000133 
.000200 
.000200 
.0U0667 
.001000 
.000800 
.000600 
. 001233 
. 000934 
.001.'>70 
.  001006 
.0011.34 
.000933 
.000933 
.001167 
. 001167 
.002300 
.002700 
.002833 
.003000 
.004000 
.003667 
.T)04500 
.005166 
.006667 
.0073 
.0127 
.0200 
.0438 


Permment 
■et. 


Jiidk. 
0. 

0. 
0. 

a 

0. 
0. 
0. 
.000038 


000083 


000133 


.002883 


Snoceseive 

permanent 

set. 


0. 


Ineh. 


Remarks. 


Initial  load. 


.000033 


.000100 


.002500 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  rapture. 


General  Bummary, 

Tensile  strenirth  per  square  inoh  of  original  section poands..  85,120 

ElasUo  limit  per  sqoare  inch  of  original  seoi ion do —  44.  OOO 

Elongation  per  inch  after  rnptaro inch. .  0. 2033 

Elongation  per  inch  under  strain  at  elastic  limit do OOMOO 

lieduction  in  diameter  at  point  of  rupture do....  .184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4L.O 


Position  of  rupture ".9  from  neolc 

Character  of  brokei 
Elongation  of  inch 


Character  of  broken  surface sUlcv,  70  per  centum;  granular,  80  per  centum 

sections ".33*,  ".18,  ".IQ 
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No.  860, 


Marks,  ^'^^ 

I>iaineter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  losda. 


TotaL 


Per  aqiiSTe 
inch. 


250 

1,250 

2,600 

3,750 

5,000 

0,250 

7,500 

8,750 

9.000 

0.250 

9.500 

•.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14.250 

14,500 

14.750 

15^000 

15,500 

10,000 

10^500 

17,000 

17,600 

18;  000 

18.500 

Ifl^OOO 

19;  600 

20,000 

20.410 

17.900 


1,000 
6,000 
10,000 
15.000 
20,000 
25^000 
80,000 
36.000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
4H,000 
49,000 
50,000 
61,000 
62,000 
68,000 
64,000 
55,000 
68,000 
67,000 
68,000 
69,  OM) 
60.000 
62.000 
64,000 
66,000 
68»000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,640 


EloDCfttion 
permelL 


Jndk. 
0. 

.000138 
.000287 
.000433 
.000000 
.000707 
.000983 
.001007 
.001100 
.001133 
.001167 
.001233 
.001300 
.  001367 
.001600 
.002800 
.004200 
.005217 
.006000 
.006033 
.006133 
.009067 
.010283 
.010700 
.011783 
.012833 
.014383 
.015333 
.016667 
.017883 
.010567 
.020883 
.022333 
.024700 
.028067 
.031838 
.085667 
.040607 
.046667 
.054167 
.062833 
.076667 
.0083 
.1667 


SnoceMive 

elonffation 

IMF  inch. 


Ineh. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000134 
.000038 
.000033 
.000034 
.000066 
.000067 
.000067 
.000233 
.001200 
.001400 
.001067 
.000733 
.000938 
.001200 
.000034 
.001166 
.000467 
.001033 
.001100 
.001500 
.001000 
.001334 
.001166 
.001734 
.001266 
.001500 
.002387 
.003307 
.003766 
.003834 
.005000 
.006000 
.007500 
.008666 
.013834 
.016683 
.0734 


Permanent 
Bet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000100 


.008783 


.008483 


SnooeMlTe 
permaneut 

Mt. 


Inch. 


.000100 


Kemtrks. 


Initial  load. 


Elastic  limit. 


003633 


.004700 


TenMIe  Btrength. 
Load  at  timeof  niptore. 


Oeneral  summary. 


Teufle  BtreDKlli  per  tqnare  inch  of  original  section poouda. 

Xiattio  limit  per  sauare  inch  of  original  section do... 

Slomeatioii  per  incn  after  mptnre  ..  inch. 

]Qoaj«tkni  per  inch  under  strain  at  elastio  limit do... 

Sednetien  in  diameter  at  point  of  mptare do... 

Sedneyon  In  ftrea  after  rapture,  per  centum  of  original  section 

PoaitSflaiof  raiytare ".9  from  neck 

Ghanrcter  of  DTOken  surfhoe ailky,  OOpercentumi  granular,  40 per  centum 

mlSS^I^oriiiehaeetioiia ......!:. " «.88*.  ".28,  ".15 


81,640 

41,000 

0.2538 

.001367 

.144 

44.6 
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TESTS   OP  IRON  AND  StEEL. 


No.  861. 

Marks,  3«|ft 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1.250 
2.500 
8,750 
5,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11.250 
11,500 
11.750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15.000 
16,600 
16,000 
16.500 
17.000 
17.300 
18.000 
18.500 
10.000 
19,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22.820 
19,700 


Feraauare 
incn. 


FowndM. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
.  44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
61.000 
62.000 
63.000 
64,000 
55,000 
66,000 
67,000 
56.000 
60,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
80,000 
88,000 
89.280 


Elongation 
per  inch. 


Inch, 
0. 

.000133 
.000267 
.000400 
.000600 
.000738 
.000900 
.001007 
.001200 
.001233 
.001300 
.001333 
.001367 
.001400 
.001433 
.001433 
.001500 
.001667 
.001633 
.001700 
.002(100 
.002600 
.003333 
.OOUOO 
.006167 
.007238 
.008600 
.000433 
.010400 
.012267 
.014667 
.  01G933 
.010438 
.022433 
.025333 
.028333 
.032000 
.036338 
.041167 
.046833 
.054607 
.064667 
.0867 
.1300 


Sacoeaslve 

elongation 

per  inch. 


Inch. 

0. 

.000133 
.000134 
.000)33 
.000200 
.000188 
.000167 
.000167 
.000133 
.000083 
.000067 
.000033 
.000034 
.000033 
.000033 

0. 

.000067 
.000067 
.000060 
.000067 
.000300 
.0005C0 
.000833 
. 001067 
,001767 
.0010G6 
.001367 
.000833 
.000007 
.001867 
.002400 
.002266 
.  002500 
.003000 
.002900 
. 003000 
.003667 
.004333 
.004834 
.00.5666 
.607834 
.010000 
.022033 
.0433 


Permanent 
aet 


SnccessiTe 

permanent 

aet. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000033 


Inch. 


0. 


.000033 
0. 


.000067 


.0U0067 


.000031 


.002507 


.002500 


Bemarka. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  Bummary, 

Speciflc  gravity 7.R548 

uardneaa ---■       14.88 

Tennlle  strength  per  square  inch  of  original  section ponocls  .      80, 28 ) 

Elnstiolimitper  square  inch  of  original  section. do  ...      51,000 

Elongation  per  Inch  after  rupture In^h..      0.223:i 

Elongation  per  inch  under  strain  at  elastic  limit do    . .    .001 700 

Beduction  in  diameter  at  point  of  rupture do  ...         .134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture "•  75  from  middle  of  stem 

Character  of  broken  aurfiace silky,  60  per  centum ;  granular,  40  per  centum 

Blongntlon  of  inch  sections ".29-,  ".25,  ".13 
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'  area^  ^  square  inch. 


No.  860. 


/ 


per  inch. 


10.000 

15.000 

SO,  ooo 

25.0U0 

30,000 

35,000 

3C00d 

37,000 

18,000 

39,000 

40,000 

41,000 

42.000 

43,000 

44,000 

4&.G00 

4C0M 

47.000 

4^000 

49.000 

50,000 

SI,  000 

52,000 

S8,000 

54,000 

55.000 

SCOOO 

67.000 

S«,000 

SB.0Q0 

00,000 

02,000 

•4,000 

00,000 

68,000 

70,000 

72,000 

74,000 

76.000 

78,000 

80,000 

81,640 


,000133 
000207 


OOOOOO 
0OO707 


, 0O106T 
OOllOO 
001133 
001167 
001233 
001300 
001367 
CWIOOO 
OO^BOO 
0O420O 
.00521T 
.006000 


Saoceasive 

eloo|Fation 

perisch. 


.008133 

.0090Cr7 

•  010233 

.  010700 

.  011733 

.  012833 

.014333 

.015333 

.O16Q07 

.  017833 

.010507 

.020833 

.022333 

.024700 

.028007 

.031838 

.035667 

.040667 

.046667 

.054167 

.062833 

.076667 

.0033 

.1667 


Inch, 
0. 

.000138 
.000134 
.000166 
.000167 
.000167 
.000166 
.000134 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000233 
.001200 
.001400 
.001067 
.000733 
.000933 
.001200 
.000934 
.001166 
.000467 
.001033 
.001100 
.001500 
.001000 
.001334 
.001166 
.001784 
.001268 
.001500 
.002367 
.003367 
.003766 
.003834 
.003000 
.006000 
.007500 
.008666 
.013834 
.016638 
.0734 


Permanent 

Mt 


Jneh, 


0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 


.000100 


SncoeMiTe 
penuADeut 

Mt. 


Inch. 


0. 


.000100 


Kemarks. 


laitla]  load. 


Elastic  limit. 


.003788 


.008433 


.003033 


.004700 


Tensile  strengtb. 
Load  at  time  of  rapture. 


General  Miiiimary. 

Ien&ttnBf(th  per  aqmire  inch  of  original  seotton ponuds. 

ByfaEarit  per  aoiMTe  inch  of  original  eection do 

nuiafU 


per  Inch  after  mptare inch.. 

Inch  under  strain  at  elastio  limit do 

as  point  of  rap  tare do 

Aftermptare,  per  centam  of  original  section 

_. ".0  from  neck 

oilky,  60  per  centam}  granolar,  40  per  centnm 

......!:. .«. 88*,  ".23.  ".15 


81,640 
41,000 
0.  2533 
001367 
.144 
44.6 
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No.  863. 

Marks,  M®^*k 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Potmdf. 
250 
1,250 
2,600 
3.750 
5,000 
8,250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13.000 
13,250 
13,500 
18,750 
14.000 
14,250 
14.600 
14.750 
15,000 
15,600 
16,000 
16,500 
17.000 
17,600 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,880 
19,300 


Per  aqnare 
inoo. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30.000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48*000 
^49,000 
50.000 
61,000 
52,000 
63,000 
54.000 
55,000 
56.000 
57.000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000* 
74,000 
70,000 
78.000 
80.000 
fi2,000 
8t,000 
86.000 
88,000 
89,520 


Elonfcation 
per  inch. 


Inch. 

0. 

.000007 
.000238 
.000367 
.000567 
.000733 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 

'.001533 
.001667 
.002067 
.002600 
.003733 
.004867 
.  000167 
.007000 
.008033 
.008667 
.010000 
.010667 
.011800 
.  0133.38 
.017000 
.019000 
.  021333 
.  024667 
.027667 
.030000 
.  033333 
.037167 
.042300 
.049000 
.056333 
.060667 
.0833 
.1338 


SnooeeeiTe 

elongation 

per  inch. 


Inch, 
0. 

.000067 
.000166 
.000134 
.000200 
.000166 
.000131 
.000106 
.  000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000134 
.000400 
.000533 
.001133 
.ni)U34 
.001300 
.000833. 
.  001033 
.000634 
. 001333 
.000667 
.001133 
.  001533 
.  003067 
.002000 
.  002333 
.003334 
.  003000 
.  002333 
.  003333 
.003834 
.005333 
.006500 
.007333 
.010334 
.016633 
.0500 


Permanent 
set. 


Inch. 

-7000033 
-.000033 
-.000033 
-.000033 
-.000033 
-.000033 
-.000033 
-.000033 


-. 000033 


.000467 


005667 


009633 


SuccesslTe 

permanent 

set 


0. 

-.000033 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000500 


004600 


004566 


Bemarka. 


Initialload. 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  ruptura 


General  aummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..      89,520 

Elastio  limit  per  sqnarainch  of  original  section do 48. 00^ 

Elongation  per  inch  after  rupture ■ inch . .      0. 22G7 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Reduction  in  diameter  at  point  of  rupture do 154 

Beduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ''.  4  from  middle  of  stem 

Character  of  broken  surface silky,  with  traces  of  granular  metal 

Elongation  of  inch  sections ^  18,  ".87*.  ".13 
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Tube  No.  19 8''  Converted  Rifle. 


No.  815. 
Marks,  |  |f  j 
Diameter,  '\563. 
Sectional  area,  .25  square  inch. 


Applied  loftda. 


Total. 


Potatdt. 

250 

1.250 

2»50O 

S,750 

9,000 

0.250 

7,500 

8,750 

9^000 

0.250 

0.500 

9.750 

10,000 

10>  250 

10.500 

10,750 

11,000 

11.2S0 

11,500 

11,750 

12.000 

12.230 

12.500 

12,750 

13.000 

13,250 

13,500 

13,750 

HOOO 

14.250 

14.500 

14,750 

15.000 

15^500 

16^000 

16,500 

17.000 

17,600 

18.000 

18,500 

Uk620 


PerMOAre 
inch. 


Poimdf. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
80.000 
37,000 
38.000 
80.000 
40,000 
41.000 
42.000 
43,000 
44.000 
4.%  000 
44,000 
47,000 
48.000 
49.000 
50.000 
61,000 
52,000 
63.000 
51.000 
55.000 
58.000 
57,000 
58,000 
90,000 
80.000 
02,000 
04,000 
00,000 
08,000 
70,000 
72.000 
74,000 
74,480 


Elongation 
per  Inch. 


IfkCk. 

0. 

.000133 
.000287 
.000400 
.000507 
.000700 
.000933 
.001100 
.001200 
.001700 
.002307 
.003000 
.004287 
.004038 
.005000 
.006783 
.008100 
.009007 
.010087 
.011033 
.012833 
.013567 
.014800 
.015933 
.017833 
.018400 
.020267 
.021667 
.023733 
.025333 
.027000 
.028667 
.030700 
.035333 
.040167 
.046107 
.053333 
.061667 
.0783 
.1000 
.1383 


Sacceaei^e 

eloDfcation 

per  inch. 


Inch. 
0. 

.000183 
.000)34 
.000133 
.000107 
.000133 
.000233 
.000167 
.000100 
.000500 
.000667 
.100633 
.001267 
.  000660 
.000067 
.000833 
.001367 
.000967 
.001000 
.000966 
.001300 
.001234 
.001233 
.001133 
.001400 
.001067 
.001867 
.001400 
.002006 
.001600 
.001667 
.001667 
.002033 
.004633 
.004834 
.006000 
.007166 
.008334 
.011033 
.0*267 
.0333 


PenDuient 
•et 


Indi, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 


Sacoessiye 
permanent 

•eU 


Inch. 


Remarks. 


0. 


002967 


.000083 


a 


.002034 


007533 


013033 


.004566 


.005500 


Initial  load. 


Elaeiio  limit. 


Tensile  strength. 


General  aummary, 

faaellle  grmrity 7.8622 

Haidneoa 11.89 

Tensile  atreoffth  per  eqaare  inch  of  orij^inal  section poanda..      74,480 

Slaatie  limit  per  eniiaro  inch  of  original  acction do 86,000 

£loB|satioii  per  inch  aftcrruptare inch..      0. 1533 

Elniisation  perinch  under  strain  at  elastic  limit do OOr^OO 

Jtednetion  in  diameter  at  point  of  rupture do 093 

BednetuMi  in  area  after  rapture,  per  centum  of  original  section 80.6 

Position  of  raptare ".75  from  neck,  obi ione 

Charmetnraf  broken  aorfaoe dull  silky 

ja&BffUUm  ot  iJ^pk  ooetioDfl ".25*,  ".11,  ".10 


ICO 
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TSo.  816. 


•Marks,  B  T«  o 

Diameter,  '^562. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total 


Pounds. 

250 

1,260 

2,500 

8,750 

5.000 

6,250 

7,600 

8.760 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13, 0<)t 

13,250 

13,500 

13,750 

14, 000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18.500 

'19,000 

l6,500 

10, 570 

17,400 


Per  Bqnare 
inch. 


Pounds. 
1,000 
5,000 
10,00« 
15,000 
20,000 
25,000 
80,000 
85,0CO 
86,000 
37.000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56, 000 
57.000 
58,000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74.000 
76, 000 
78, 000 
78,280 


Elongation 
per  inch. 


Inch. 
0. 

.000167 
.000338 
.000500 
.000667 
.000767 
.000933 
.001100 
.001200 
.001267 
.001300 
.001833 
. 002200 
.  004133 
.005067 
.006300 
.  007107 
.008167 
.009400 
.000867 
. 011133 
.012267 
.013333 
.  014067 
.015000 
.016000 
.018333 
.010333 
.020600 

.O2eooo 

.023933 

.025333 

.027000 

.  031000 

.034967 

.03&567 

.045000 

.051667 

.060000 

.071667 

.0867 

.1233 

.1533 


Saccesaive 

elongation 

per  inch. 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000100 
. 000160 
.000167 
.000100 
.000067 
. 000038 
.000033 
.000867 
.001933 
.000934 
.001233 
.0C0867 
.001000 
.001283 
.000467 
.001266 
.  001134 
.  001066 
.000734 
.000933 
.  001600 
.001783 
.001000 
. 001267 
. 001400 
.001938 
.  001400 
.001667 
.004000 
.003067 
.  004600 
.005433 
.006667 
.008333 
.011687 
.015033 
.0366 
.0300 


Permanent 
set 


Bncceasive 

permanent 

aet. 


Bamarka. 


Ituh. 

0. 

0. 

0. 

0. 

.000038 
.000038 
.  000067 
.000067 


0. 


Inch, 


.000033 


000033 


006600 


011500 


0. 


.000084 


Initial  load. 


0. 


.000860 


Elaatic  limit. 


.005667 


.004900 


Tenaile  atrength. 
Load  at  time  of  rapture. 


General  summary, 

Tensilo  atrength  per  aqaare  inch  of  original  section pounds..      78.280 

Elaailo  limit  per  square  inch  of  original  aection do  ...      39,000 

Elongation  per  inch  after  raptaro inch..      0.2J00 

Elongation  per  inch  under  strain  at  elastic  limit do 001338 

Redaction  iii  diameter  at  point  of  rapture do 152 

Itedoction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Poaition  of  rupture r'.20  from  neek 

Character  of  broken  surface ailky 

Elongation  of  inch  aecUona ".82*/'.26, 'Ml 


' 


TESTS   OF   IRON   AND   STEEL.. 


161 


Marks,  ^^^\ 


No.  817, 


Diameter,  ''.563. 

Sectional  area,  25  square,  incti. 


Applied  loads. 


Total. 


Twvnd*. 

250 

1,250 

2,600 

8,750 

5,000 

0,250 

7,500 

8.750 

9,000 

0,250 

9,1D0 

9,750 

10,000 

10,250 

10.500 

10.750 

11.000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13. 250 

13,500 

13,750 

14.000 

14,250 

14,500 

14.750 

15,000 

15.500 

18,000 

16.500 

17.000 

17.500 

17.600 


j  Per  scrDare 
incli. 


Poutndu. 
1-000 
5,  000 
10,  000 
15,  OOC 
20,  000 
25,000 
*  30,  000 
35,000 
30,000 
37.000 
3A.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52.  000 
53,000 
54.000 
55,  o.no 
50,000 
57,000 
58.000 
50,000 
60,000 
63,  OCO 
64,OC0 
60,000 
69.  OOO 
70.000 
70,400 


Elon^ttoo 
per  mch. 


0. 
.000100 
.  000267 
.000400 
.000567 
.000733 
.0009G0 
.001132 
.  001433 
.001800 
.002467 
.003500 
.Otf5067 
.005733 
.006607 
.007500 
.  008733 
.009667 
.011667 
.012000 
.012000 
.014000 
.015567 
.010667 
. 017733 
.019000 
.  020667 
.022000 
.023700 
.025433 
.  027333 
.029000 
.031107 
.  a35333 
.040G67 
.048333 
.0550G0 
.064000 


t  Successive 

elon^tioD 

per  inch. 


Permanent 
set. 


0. 


COOIOO 
, 000167 
,000133 
,000167 
, 000166 
,000167 

000233 
, 000300 
,  00<»367 
,000667 
,001033 
,001507 
,000666 
,  0009^,4 
, 000833 
,001233 
, 000934 
,002000 
, 000333 
,000900 
,001100 
,001567 
,001100 
.001066 
, 001267 
, 001667 
.001333 
. 001700 
,001733 
,001900 
. 001607 
.002in7 
.004166 
.005334 
. 007666 
.006667 
.009000 


Infih* 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


IntK 


a 


.000133 


.  003733 


.008067 


.  013700 


.000133 


003600 


004334 


005633 


Semarks. 


Initial  load. 


Elastic  limit 


Tensile  strengtii. 


General  summary, 

• 

Tenrfle  atrwigtli  per  aqnare  inch  of  orjKinal  section ^^°'^'      li'fSH 

Elaatic  limit  per  eqnare  inch  of  original  section ,    V"      J  ;^ 

ISkmEation  per  inch  after  rupture inch..      0.0933 

Eloos^on  ^r  inch  under  strain  at  elastic  limit do 001133 

BeductUm  of  dMwnetor  at  point  of  rupture................... do....         .00 

Seduction  in  «rea  after  rupture,  per  centum  of  original  section ;/ii;;^"«*^iii^  «f  .ti* 

Position  of  rapture VV,-nL-*Vi    '^VS"!?*  i       i  •^°! 

SSS«  of  broken  aurfsoo duU  silky,  lines  of  light^ored  metal 

Ekmgaiaonof  inchsections ".05;".17*,  ".06 

S.  Ex-  36 11 
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No.  818. 

Marks,  mti"i 

Diameter,  "MS. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.  500 

8,750 

9.090 

9,250 

9,500 

9,750 

10, 000 

10,250 

10,  500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,  COO 

15,500 

16.000 

16, 500 

17,000 

17,500 

18, 000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21, 220 

19,300 


Per  square 
incii. 


Elongation 
per  Inch: 


Pounds. 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
i,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,880 


5 
10 
15 
20, 
25, 
30 
35, 
36, 
37 
38, 
30, 

40 
41 
42 
43, 
44, 
45, 
40 
47 
48, 
49, 
50, 
51 
52 
63, 
54, 
5.'), 
56, 
57 
58, 
59, 
60, 
62 
64 
66 
68, 
70, 
72 
74 
7ft 
78, 
80, 
82, 
84, 
84 


Inch, 

0. 

.000200 
.000333 
. 000500 
. 000667 

. . 000800 
.000907 
.001133 
.0011C7 
.  001200 
. 001233 
.001267 
.  001367 
.  001433 
.  001000 
.  0U1933 
.  002567 
.  003467 
. 004700 
.  005133 
.006000 
.  0C6933 
.007933 
.008567 
.  009507 
.010433 
.  011667 
.  012067 
.013667 
.  014667 
.015967 
. 017033 
.018400 
. 021267 
. 023733 
.  0-/{6667 
.030100 
. 031000 
.038133 
.  043000 
. 048333 
.  056333 
.0033 
.0767 
.1033 
.1667 


Saccessive 

elongation 

per  inch. 


Inch, 
0. 

.000200 
.  000133 
.  000167 
.000167 
.  000133 
.  000167 
.  000166 
.  000034 
.000033 
.  000033 
.000034 
.  000100 
.000066 
.  000167 
.  00«33 
.000634 
.000900 
.001233 
.000433 
. 000867 
.000933 
.001000 
.  0006:i4 
.  001000 
.000806 
.  0012:{4 
.  001000 
.  001000 
.  001000 
.  001300 
.001066 
.  001367 
.  002867 
.  002466 
.  002934 
.  003433 
.  003900 
.  004133 
.004867 
.  005333 
.  008000 
.006967 
.0134 
.0266 
.0634 


Permanent 
set 


Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 
.D00067 


.000100 


.002033 


.006133 


Sncceasive 

permanent 

set. 


0. 


Inch, 


.000038 
0. 

.000034 
0. 


.000038 


.001933 


.004100 


Bemarka. 


Initialload. 


ElastlcIiiDit 


Tensile  strength. 
Load  at  time  of  mptare. 


General  sumTnartf. 

Speciflc  gravity 7.8610 

Hardness 14.06 

Tonbile  strength  per  square  inch  of  original  section poands...      84, 880 

Elastic  limit  per  square  inch  of  original  section do 41, 000 

Elongation  per  incli  after  ruptnre  inch...      0.2067 

Elongation  per  iuch  under  strain  at  elastic  limit do 001433 

lledaction  in  dinmeteratpoint  of  ruptnre do 103 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture ".6  from  neck,  oblique 

Character  of  broken  surface dollsilky;  resembles  the  surface  of  a  weld 

Elor.gation  of  inch  sections ".80*.  ''.15^  ".17 
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Ko.  819. 
Marks,  ^'^^^ 
Diameter,  ''.563. 
Sectional  area,  .25  square  inch. 


Applied  loftds. 


I 


Total. 


Found*, 

250 

1,250 

2.500 

3,750 

5,000 

e,*J50 

7,500 

8.750 

9.000 

9.250 

9,500 

9.750 

10.000 

10.250 

10,  500 

10,750 

11.000 

11.250 

11^500 

11,730 

12.000 

12,250 

1:2,500 

12,750 

13,000 

13,230 

13,500 

13,750 

14.000 

14,250 

14,500 

14.750 

15,000 

15.500 

16,OUO 

16.500 

17,000 

17.500 

18,000 

18,500 

19,000 

19.500 

20.000 

20,500 

21.000 

21,500 

2U690 

20,200 


PersqtiAre 
inon. 


PoundM. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
86,760 


Elongation 
per  inch. 


Inch. 
0. 

.000000 
.000133 
.000233 
.000433 
.000600 
.000767 
.000933 
.000967 
.001000 
.001033 
.001067 
.001067 
.001133 
.001107 
.001200 
.001233 
.001300 
.001767 
.002400 
.003500 
.004100 
.005300 
. 005033 
.006767 
.0077C7 
.008733 
.009567 
.010700 
.011667 
.012833 
.013833 
.015000 
.017067 
.019033 
.022338 
.025000 
.028167 
. 032267 
.036000 
.040500 
.045833 
.052167 
.061533 
.0800 
.1000 
.1333 


SacoeasiTO 

elongation 

per  inch. 


Inch. 

0. 

.000000 
.000133 
.000100 
.000200 
.000167 
.000167 
.000166 
.000034 
.  000033 
.000033 
.000034 

0. 

.000066 
. 000034 
.000033 
.000033 
.000067 
.000467 
.  0U0ii33 
.001100 
.OOOCOO 
.001200 
.000633 
.000834 

. ooioro 

.000066 

.000834 

.001133 

.000067 

.001166 

.001000 

.001107 

.002067 

.002866 

.002400 

.002667 

.003197 

.004100 

.  003733 

.004500 

.005333 

.006334 

.000366 

.018467 

.0200 

.0333 


Permanent  SocceMive 
rjjp        permanent 
set. 


Inch. 

0. 

0. 

0. 

—.000033 
—.000033 
—.000033 
— s  000033 
—.000033 


—.000033 


.  000033 


Bemarka. 


Inth. 


0. 


—.000033 
0. 
0. 
0. 
0. 


Initial  load. 


.000067 


.003600 


.003567 


Slaaticllmit. 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 

TeDsile  strength  per  square  inch  of  original  section poands..    86,760 

Elaaticlimit  per  square  inch  of  original  section do....    45,000 

£longation  per  inch  aft«r  rnptare inch..    0.1800 

YAonjgsuion  per  inch  onder  strain  at  elastic  limit do 001300 

Redaction  in  diameteratpoint  of  rapture do 093 

Beduction  in  area  after  rupture,  per  oentumof  original  section 80.6 

Position  of  rupture ". 25  fhnn  middle  of  stem 

Character  of  broken  surface granular;  dull,  silky  spot  at  oiicumference 

ESoogation  of  Inch  sectiona 'Ml,  ".27*,  .16 
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TESTS   OF  IRON  AKD   STEEL. 


No.  820. 

Marks,  j^^^  m 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pound». 

250 

1,250 

2,500 

8,750 

5,000 

6.250 

7,500 

a  750 

9,000 

9,250 

9.500 

9.750 

10.000 

10.250 

10.500 

10,750 

11,000 

11.290 

11.500 

11,760 

12.000 

12,250 

12,500 

12.750 

13.000 

18,250 

13,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19.000 

19,500 

20.000 

20.500 

20.790 

18,600 


Per  sqaore 
Inon. 


Pounds. 
1.000 
5.000 
10.000 
15.000 
20,000 
25.000 
80,000 
85.000 
86.000 
87.000 
88.000 
89,000 
40.000 
41,000 
42.000 
43.000 
44,000 
4^000 
46,000 
47.000 
48.000 
40,000 
50,000 
51.000 
52,000 
53.000 
54.000 
55,000 
56.000 
57.000 
58.000 
59,000 
60.000 
62.000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
83,160 


Elonsfttioii 
per  Inch. 


Inch, 
0. 

.000133 

.000267 

.000400 

.000367 

.000738 

.000900 

.001067 

.001100 

.001133 

.001167 

.001200 

.001233 

.  001267 

.001333 

.001400 

.002007 

.003733 

.  005107 

.009833 

.006600 

.007533 

.008667 

.009638 

.  010333 

.011183 

.012500 

.013438 

.  014733 

.  015738 

.017287 

.018500 

.  019833 

.  0222)38 

.025667 

.028733 

.032838 

.  038167 

.043500 

.049667 

.056667 

.0667 

.0800 

.1067 

.1500 


SnoceaslTe 

elonnitioii 

per  iDcli. 


Ineh, 
0. 

.000183 
.000134 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000667 
.001666 
.001431 
.000066 
.000767 
.000033 
.001134 
.000966 
.000700 
.000800 
.001367 
.000933 
.001300 
.001000 
.001534 
.001233 
.  001333 
.002700 
.  003134 
.003066 
.004100 
.005334 
.005333 
.006167 
.007000 
.010038 
.0133 
.0267 
.0433 


Permanent 
set 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.002300 


Saooeeaive 
permanent 


Ineh. 


0. 


.002800 


.006867 


.004507 


Initial  load. 


Elaatio  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,100 

Elastie  limit  per  sanare  inch  of  original  section do....    48,000 

Elongation  per  inou  after  rupture inch..    0.2188 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Beduction  in  diameter  at  point  of  rupture do 138 

Beduction  inareaafterrupture,per  centum  of  original  section. 41.9 

Position  of  rupture ".8fhnnneok 

Character  of  broken  surface dull,  silky,  irregular  snrfMe ;  small  spot  of  granular  metal 

Elongation  of  inch  sections ".85*, 'M6,  ".18 


TESTS   OP   IRON  AND   STEEL. 
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Tube  No,  20 8''  Converted  Rifle. 

No.  908. 


Marks,  ^|fj 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


I 


Applied  loads. 


TotoL 


I 


Ploim4f«. 

250 

1,250 

3,500 

3.750 

5,000 

8,250 

7.600 

8.750 

«.000 

0,250 

0.500 

0.750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12.500 

12.750 

13,000 

13,250 

13.600 

13,750 

14,000 

14,250 

14,500 

14,750 

1%000 

15,500 

18.000 

18.600 

17,000 

17.500 

18,000 

18^130 

15,300 


Perflquare 
inch. 


Pound$. 

1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80,000 
35,000 
38.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
63,000 
54,000 
65,000 
68,000 
67.000 
68,000 
69,000 
80,000 
62,000 
64,000 
68.000 
88,000 
70,000 
72.000 
72,620 


EloDffatlon 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000483 
.000600 
.000787 
.000933 
.001133 
.001367 
.001833 
.002867 
.004367 
.005267 
.005983 
.007007 
.008033 
.009400 
.  010433 
.011667 
.012900 
.013833 
.015333 
.  017067 
.018133 
.019667 
.021000 
.022800 
.024567 
.026500 
.028400 
.030667 
.032667 
.035667 
.041200 
.047500 
.  057607 
.068333 
.081667 
.1100 
.1433 


Soocemive 

elongation. 

per  inch. 


Inth, 

a 

.000100 
.000200 
.0001»3 
.000167 
.000167 
.000106 
.000200 
.000234 
.000466 
.000834 
.001700 
1000000 
.000668 
.001134 
.000966 
.  001367 
.001033 
.0012.14 
.001233 
.000033 
.001500 
.  001784 
.001066 
.001584 
.  001333 
.001800 
.001767 
.001933 
.  001900 
.002267 
.002000 
.003000 
.005588 
.006800 
.010167 
.010666 
.013334 
.  028333 
.0333 


Permanent 
set.  • 


SncoeasiTe 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 


.000033 
.000067 
.000067 
.000100 


.003933 


.008767 


.015233 


0. 


Inth, 


.000033 
.000034 
0. 
.000033 


.003833 


.004834 


Remarks. 


Initial  load. 


Elastic  Umit. 


Tensile  strength. 
Load  at  time  of  mptare. 


General  Bummary, 


ftpaeiflc  grmTity 7.8576 

Hardness 11.44 

Tensile  strength  per  sqaare  inch  of  orifrinal  section pounds . .       72, 520 

Klastic  limit  per  sooare  inch  of  original  section do 35, 000 

Klongatioa  per  incn  after  mptare  inch..        0.2300 

EkmjBstioD  per  inch  nnder  strain  at  elastic  1  Imit do 001 1 33 

Reduction  m  diameter  at  point  of  raptnre do .174 

Eedoetian  in  area  after  rnptoro,  per  centum  of  original  section 52.2 

Position  of  rapture .".  75  from  middle  of  stem 

Character  of  broken  snrfttoe,  silky,  cracks  developed  in  cylindrical  aorface  of  stem  in  vicinity  of  fracture. 
moDgation  of  inch  sections ".25,  ".83*, 'Ml 
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TESTS   OF  IBON  AND   STEEL. 


No.  909. 

Marks,  bt/o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

0,250 

7,600 

8,750 

9,000 

0.250 

9.500 

0,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13.260 

13,600 

13,750 

14,000 

14.250 

14.500 

14,760 

15.000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18.500 

10.000 

19, 820 

16,600 


Per  sqnare 
inca. 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
80,000 
33.000 
86.000 
37.000 
88.000 

sa.ooo 

40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
60,000 
67,000 
58.000 
60.000 
60.000 
62,000 
64.000 
60.000 
68,000 
70,000 
72,000 
74.000 
76,000 
77,280 


EIoDffation 
perlach. 


IndL 

0. 

.000133 
.000267 
.000433 
.000600 
.  000767 
.000033 
.001100 
.001167 
.  001233 
.  001207 
.001367 
.  001467 
.002100 

•  .003067 
.004067 
.005433 
.006233 
.007633 
.  008433 
.  010067 
.010667 
.  012033 
.  012987 
.013833 
.015133 
.017167 
.018667 
.020000 
. 021433 
.023000 
.  024333 
.  026033 
.  030233 
.033733 
.  038:i33 
.  043733 
.  050733 
.060000 
.072000 
.0067 
.1400 


Sncoeaaiye 

elon(;ation 

per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.  000167 
.000067 
.000066 
.000034 
.000100 
.000100 
.000633 
.000067 
.001000 
.001366 
.000800 
.  001400 
.000800 
.001634 
.  000600 
.  001366 
.000034 
.000866 
.001300 
.  002034 
.001500 
.001333 
.  0014.33 
.  001567 
.  001333 
.  001700 
.004200 
.003500 
.004600 
.  005400 
.  007000 
.  000267 
.012000 
.  0247 
.0433 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000233 


004700 


Snoceaaive 
permanent 
"     aet. 


Ineh. 


0. 


.000233 


.004467 


010200 


.005500 


Bemarka. 


Initial  load. 


Elmsticlimlt. 


TeDAile  atrenfsth. 
Load  at  time  of  mptare. 


Oeneral  summary. 

Tensile  strength  per  aqaare  Inoh  of  original  section poanda . .    77, 280 

Elastic  limit  per  sqaare  inch  of  original  section do —    88,000 

Elongation  per  Incn  after  mptare inch..    0.2300 

Elongation  ppr  inch  UDder  strain  at  elastic  limit do 001267 

Ked action  in  diameter  at  point  of  rapture do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.7 

Position  of  mptare ".1  ftom  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections.^ ^ ^ ".15,  ".42»,  'M2 


TESTS   OF   IRON  AND   STEEL. 
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No.  910. 


Marks,  b  5m 

Diameter,  ^'.564. 

SectioDal  area,  .25  sqaare  inch. 


Applied  kwda. 


ToteL 


PoundM. 

250 

1,250 

2,500 

3,750 

5,000 

e,260 

7,500 

8,750 

9.000 

9,250 

9,500 

9.750 

10.000 

10.250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13.000 

12.250 

13,500 

18,750 

14.000 

14.2S0 

14.500 

14.750 

15,000 

15.500 

18,000 

]6l500 

17.000 

17.500 

18,000 

18.500 

18.750 

18^000 


Persnqare 
inch. 


Ffmiid$. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
38,000 
87.000 
88,000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53.000 
64.000 
55,000 
58.000 
57,000 
58,000 
69.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
75,000 


EloD^ion 
per  inch. 


Ineh. 

a 

.000100 

.000267 

.0004:13 

.000000 

.000767 

.000933 

.001133 

.001233 

.001267 

.001600 

.001800 

.003567 

.004633 

.005500 

.006100 

.007767 

.008600 

.  0101G7 

.010067 

.012333 

.013733 

.014833 

.016333 

. 017833 

.018933 

.020667 

.022333 

.024000 

.025667 

.027500 

.029333 

.032000 

.036333 

•  041167 

.047667 

.056333 

.066667 

.081000 

.1133 

.1700 


Snocessire 
elongation 
per  inch. 


Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000106 
.000200 
.000100 
.000034 
.  000233 

.ooaioo 

.001767 

.001066 

.000867 

.0006(10 

.001667 

.000833 

.001567 

.000500 

.001606 

.  001400 

.001100 

.001500 

. 001500 

.061100 

.001734 

.001666 

.001667 

.001667 

.001833 

.001833 

.002667 

.004333 

.004834 

.006500 

.008666 

.010334 

.  014333 

.  0323 

.0567 


Permanent 
Bet  . 


SacceMlve 

permanent 

act. 


0. 

0. 

0. 

0. 

.000033 

.000033 

000007 

.000067 


Inch. 


0. 


.000033 
0. 

.000034 
0. 


002267 


.002200 


007067 


.004800 


012900 


.005833 


Remarks. 


Initial  load. 


Elastic  limit 


Tennile  strength. 
Load  at  time  of  mptore. 


General  $ummary. 

Tenrile  strengtti  per  square  inch  of  oriinnal  section pounds..       75,000 

Slaatio  limit  per  square  inch  of  original  section do 37, 000 

E1oDj{ation  per  inch  after  rupture inch..       0.2667 

Elongation  per  inch  under  strainat  elastic  limit do 001267 

Beduetion  in  diameter  at  point  of  rapture do .154 

Eednction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture '^37  from  middle  of  Hfem 

Character  of  broken  surface Rilky 

Ekmgatioii  of  inch  sections ''.21,  ".43*.  ".16 
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TESTS   OF   IRON   AND   STEEL. 


No.  911. 

Marks,  mtI i 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  ipch. 


Applied  loads. 


Total 


Poundi. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,500 

18,000 

16,500 

17, 000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,340 

16,100 


Per  square 
incn. 


Pounds. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
85.000 
86.000 
87,000 
88,000 
80,000 
40, 000 
41.000 
42,000 
43,000 
44,000 
45, 000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
63,000 
54.000 
55,000 
56.000 
57,000 
58,000 
59, 000 
60,000 
62,000 
04,000 
66,000 
66,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,300 


EloDiration 
per  mcb. 


Incfu 
0. 

.000133 
.0002b7 
.000467 
.000633 
. 000767 
.000967 
.  001133 
.001133 
.001167 
. 001200 
.001233 
. 001300 
.  001367 
.001400 
.001433 
.001467 
.001767 
.  002433 
.  003400 
.  005200 
.006067 
.007367 
.  0C8267 
.009067 
. OIOOOO 
. 011600 
.  012700 
.  013833 
.015133 
. 0163G7 
.  017600 
.010067 
.022033 
.024933 
.028667 
.  032500 
.  037500 
.  043333 
.050000 
.  057667 
.  069667 
.086667 
.1500 


Saccessive 

eloDfcation 

per  inch. 


Inch. 

0. 

.000133 
.000134 
.000200 
.000166 
.000134 
.000200 
.000166 

0. 

.000034 
.000033 
.000033 
.  000067 
.  000067 
.000033 
.000033 
.000034 

. ooaioo 

.  000666 
.  0009C7 
.  001800 
.000867 
.001300 
.000900 
. 001400 
.000933 
.001000 
.001100 
.001133 
.001300 
. 001234 
.001233 
.  001407 
.002966 
.002900 
.003734 
.003833 
.  005000 
. 005833 
.000667 
.007667 
.  012000 
.017000 
.063333 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000233 


005467 


SncoesslTe 

permanent 

set 


Inek, 


000238 


005234 


Initial  load. 


Elaatio  limit 


TensUe  strength. 
Load  at  time  of  rnptare. 


General  SHmmary, 

Specific  gravity 7.8559 

Hardness 12.84 

Tensile  strength  per  sqaare  inch  of  original  section pounds..      81,360 

Elastic  limit  per  sqaare  inch  of  original  section do  ...      44.000 

Elongation  per  incn  aft«r  rnptnre inch. .      0. 2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

Eeduotion  in  diameter  at  point  of  rupture do  —         .  134 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ''.75firom  middle  of  stem,  oblique 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".81*,  ".24  ".17 


TESTS  OF  IRON  AND   STEEL. 
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BTaM 


No.  910. 


^^etioB&l  area^  J25  sgaare  inch. 


\ 


1,000 

5^000 
10,000 
15,000 
30,000 
25.000 
30.000 

as, 000 
as,  000 

1      37,000 
'      »,000 

'   S9,m 

40.000 
41,000 

4^000 

43,000 

44,000 

4^,000 

46.000 

47,000 

48,000 

49.000 

50.000 

51,000 

52,000 

53,000 

54,000 

55.000 

56,000 

57,000 

58,000 

S9.000 

60,000 

«2,0CO 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

75.000 


/ 


/ 


I  perincb. 


Soocessive 
elon^tion 
per  ^»»**^ 


Inch. 

a. 
.000100 

.ooo-jer 
.0004:13 

.000600 

.OOOTTGV 

.0000:13 

.001J33 

. 0012:0 

.0OI2B7 

.OOIDOO 
.0OliU>O 
.  0O3r»6T 
.004633 
.  04>o<500 
.OCKSIOO 
.007*7  67 
.00S60O 
.0101G7 

.oiotwr? 
.012333 

. O 137 33 
. 01 4 833 
.01 6333 
.  017H33 
.01&933 
.020e«*T 
.022333 
. 024000 
.0-2o«C7 
.027  500 
.  0-.2&333 
.  032000 
.036333 
•  041167 
.  047€Wr7 
.0&(>333 

.oeoeeT 

.OHIOOO 

-1133 

.X700 


L 

.  000100 

-  000167 

.  OOOICO 

.000167 

.  O00167 

.  0001 66 

.  000-200 

.  000100 

.  000O34 

.  000-J33 

.  OUO300 

-001767 

.001066 

.000867 

.  0006(10 

.001667 

.000833 

.00 1567 

.000500 

.001606 

.  00 1400 

.  001100 

.001500 

.001500 

.061100 

.  oonu 

.001666 

.001667 

.001667 

.001833 

.0018:i3 

.002667 

.004333 

.004834 

.006500 

.008666 

.  010334 

.  014333 

.0323 

.0567 


PenniuieDt 
seL  . 


periuanent 


IfuA, 
0. 
0. 
0. 
0. 

.000033 

.000033 

000067 

.000067 


0, 


Inch, 


.000033 


0. 
0. 


000034 


Romarks. 


Initial  load. 


ElABtio  limit 


.002267 


.002200 


.007067 


.012900 


.004800 


.005833 


Tensile  strength. 
Load  at  time  of  roptare. 


General  summary. 
T«.ji»«tP-«iFtliT»«r  Miuare  inch  of  oripinal  section pounds..       75,000 

jT^..!  1  .m  ■■  i!/ iTiVti  aftemip^w^ inch..        0.2667 

£SS  Sir  S^h^eraS^inat  elastic  Umit do 001267 

SSSSmtadiaiDeter  at  point  of  ropture.. ......  do....  .154 

53IS£nSmflra£t©rniptttre,P«f  c«ntam of  ongmal  section 47.2 

pS£??f™^rr!:...-- ".37  from  middle  of  Htem 

(%«eter  of  broken  sorfaee ...       sUky 

ofineliBOCtions "-21,  ".43*,  ".16 
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TESTS    OP    IRQN   AND    STEEL. 


No,  913. 

Marks,  m*t"m 

Diameter,  ".564t. 

Sectional  area,  .25  sqaare  ipch. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,0U0 

0,250 

0, 500 

0,750 

10.000 

10,250 

10.600 

10.750 

11,000 

11, 250 

11,500 

11.750 

12,000 

12.250 

12.600 

12, 750 

13.000 

13, 250 

13,  500 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

15,600 

ie,ooo 

10,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19.600 
10,850 
10,800 


Per  sqaare 
incn. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
36,000 
37,000 
88.000 
89,000 
40.000 
41.000 
42.000 
43, 000 
44,000 
45.000 
46.000 
47.000 
48,000 
49.000 
50,000 
61,000 
52,000 
53,000 
54.000 
65,000 
66,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
70,400 


Elonntlon 
per  mch. 


Inch, 
0. 

.000067 
.000200 
.000367 
.000467 
.000667 
.000867 
.001033 
.001067 
.001100 
.  001133 
. 001167 
. 001267 
.001400 
.  002300 
-003500 
.004567 
.005500 
.006533 
.  007167 
.00^700 
.009033 
.  011167 
.011733 
.  012500 
.018600 
.015133 
.016333 
.017700 
.019033 
.020000 
.022000 
.023667 
.  027000 
.031167 
.032?33 
.OtOOOO 
.045667 
.053333 
.062167 
.074333 
.096667 
.1667 


Saccesatye 

elonfration 

per  inch. 


Inch. 

a 

.000067 
.000133 
.000167 
.OOOHK) 
.000200 
.  000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000100 
.000133 
.000900 
.001200 
.001007 
.000933 
.001033 
.000634 
.001533 
.001233 
.001231 
.000566 
.000767 
.  001100 
.001533 
.  001200 
.  001367 
.001333 
.001567 
.001400 
.001067 
.003333 
.004167 
.  001166 
.007667 
.005667 
.  007666 
.008834 
.  012166 
.022334 
.060033 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


.000067 


004633 


009367 


SnccesslTe 

permanent 

set. 


Inch. 


a 


.000067 


003906 


005334 


Bemarks. 


Initialload. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..        79,400 

Elasticlimit  per  sqnare  inch  of  original  section do...       41.000 

Elongation  per  incn  after  mptnre inch..       0.2533 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001400 

Beductlon  in  diameter  at  point  of  rupture do . . .  .174 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 52.2 

Position  of  ruptum ".4  from  middle  of  steo* 

Character  of  broken  surface ; silky 

Elongation  of  inch  sections ".20,  ".89*.  ".17 


TESTS   OP   IKON   AND    STEEL. 
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Tube  No.  21 8"  Converted  Rifle. 


No.  868. 

Marks,  B^l^i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUed  IomU. 


Total. 


250 

1,250 

2,500 

3,750 

5.000 

«.250 

7,500 

8,750 

9,000 

0,  2-iO 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11, 250 

11,500 

11,750 

12.000 

12,2.'>0 

12,500 

12, 750 

13,000 

13, 250 

13.500 

13,750 

14.000 

14, 250 

14,500 

14,750 

15.000 

15,500 

16,000 

16.500 

17,000 

17.500 

18,000 

18.500 

19,000 

19,500 

20,000 

20.350 

16,400 


Per  Moare 
jncn. 


1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
81.400 


Xlongadon 
per  Inch. 


Jneft. 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000933 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001233 
.001800 
.001333 
.001400 
.  001633 
.002167 
.003033 
.004833 
. 006100 
.006067 
.007700 
.009000 
.010000 
.  .011367 
.012333 
.  013767 
.015033 
.016300 
.  017500 
.018933 
.021333 
.024500 
. 028533 
.032000 
.  0.36333 
.041433 
.047833 
.055500 
.069333 
.0933 
.1333 


Snccessire 

elongation 

perlnch. 


Inch, 

a 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000134 
.000033 
.000033 
.000034 
.000033 
.000033 
0. 

.000007 
.000033 
.000067 
.  000233 
.000534 
.000866 
.001800 
.001207 
.000867 
.000733 
.001300 
.001000 
.  001367 
.000966 
.  001434 
.001266 
.  001267 
.  001200 
.001433 
.002400 
.  003167 
.004033 
.003467 
.004333 
.005100 
.006400 
,007667 
.013833 
.023967 
.0400 


Permanent 
•et. 


Inch, 


0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


000067 


000333 


005267 


SncoeedTe 

peimanent 

aet. 


IneK, 


Bemarks. 


Initialload. 


.000067 


000266 


.004834 


Elastio  limit 


Tensile  atrength. 
Load  at  time  of  raptore. 


General  summary. 

Specific  fprnyity 7.8561 

uardness 13.08 

Tennile  fttrenj^th  per  fiqnare  inch  of  ori^nal  section poonds..      81,400 

Elaxticlimit  per  sqnare  inch  of  original  section do....      44.000 

EfoD^tion  per  inch  after  mptnre inch..      0.2267 

Eloopition  per  inch  under  strain  at  elasticlimit do 001400 

Redaction  in  diameter  at  point  of  mptnre do 104 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 67*0 

Poaition  of  rnptare ".75  from  neck 

Character  of  broken  tnrfiMM ailkv 

of  inch  sections ".42*,  ".14,  ".U 
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TESTS   OF  IRON   AND   STEEL. 
No.  869. 


Marks,  bx/o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Pounit. 
250 
1«250 
2,500 
8,750 
6,000 
6,250 
7,500 
8.750 
9,000 
9,250 
9,500 
9,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.760 
12,000 
12.250 
12, 500 
12, 760 
13,000 
13.260 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15. 500 
Iff.  000 
16,500 
17,000 
17,500 
18.000 
18.500 
10.000 
19,500 
20,000 
20,040 
15,900 


Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25.000 
30,000 
85,000 
38,000 
87,000 
38,000 
39,000 
40,000 
41.UO0 
42.000 
43.000 
44,000 
45.000 
40.000 
47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
64,000 
55.000 
56.000 
57,000 
58,000 
60,000 
60,000 
62,000 
64, 000 
60,000 
68.000 
70. 000 
72,  000 
74.000 
7G,  000 
78,000 
80,000 
80,160 


Elongation 
per  inch. 


Inch, 
0. 

.000067 
. 000133 
.000338 
.000500 
.000667 
.000833 
.001000 
.00ia33 
.  001033 
.001067 
.001100 
.  001133 
.001167 
.  001283 
.  001400 
.  002300 
.  003400 
.  004767 
.003600 
.006633 
.007838 
.  009000 
. 009700 
.010833 
.  0120Q0 
.  0133^3 
.0143.13 
.015667 
.017000 
.  01»<433 
.  010500 
. 021000 
.  024333 
.  027500 
.031500 
.  035333 
.  040233 
.  018067 

.  or>r>5oo 

.067500 
.0833 
.1133 
.1400 


SucoessivQ 

elongation 

per  inok. 


Inch. 
0. 

.000067 
.000066 
.  000200 
.  000167 
.  000167 
.  000166 
.  000167 
.OOOOjS 
0. 

.000034 
.000033 
.  000033 
.000034 
.000066 
.  000167 
.000900 
.001100 
.  001367 
.  000833 
.  001033 
.  001200 
.001167 
.  000700 
.001133 
.  001167 
.  001333 
.001000 
.001331 
.  001333 
.  001433 
.001007 
.  001500 
.  003333 
.  003167 
.004000 
.  003833 
.001000 
.  0078:{4 
.007433 
.  012000 
.0158 
.0300 
.0267 


Permanent 
set. 


Saocessive 

permanent 

set. 


Inch, 
0. 

-..000033 
-s 000033 
-.Q0OO33 
— .  000033 
~.  000033 
—.000023 
—.000033 


—.000033 


.001967 


Inch. 
0. 

—.000033 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Bemarks. 


Initialload. 


.002000 


.007200    I      .005233 


Elastic  Uifait 


Tensile  strength, 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  sqaarelnchof  original  section. ...v% ponnds..    80,100 

Elastic  limit  per  square  inch  of  original  section do 42. 00(i 

Elongation  per  incn  after  rupture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Reduction  in  diameter  at  point  of  rupture do 194 

Keduction  in  area  after  rupture,  per  centum  of  original  section 57.  (i 

Position  of  rapture ''.9  from  middle  of  stem 

Character  of  broken  surface silky 

BlongaUon  of  inch  sections '^43^  ".19,  ".10 


TESTS   OP   IRON   AND    STEEL. 
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Tube  No.  21.— 8''  Converted  Rifle. 


No.  868. 


hi 


STa 
B  Ti  I 


Actional  area^  .25  square  inch. 


N. 


/Pcr  MTIUUV 

incli.       / 


/ 

/ 

.  Slouf^ation 

I  per  inch. 


2:^ 

3.730 

:.  '"C 

^::< 

s.r-.i  i 

W.'MD    ' 

ii  r* 

II  r* 

11  r« 

13.  M) 

14.  r* 

15.  (M 
13.:«0 

n.soo 
1«.  ?r-3 

14  --je 


I 


-/• 


J,  0"0 
6.  t»'50 

10,  OiJO 
15,  tXK) 

25.  OiM? 

37,0<jO 

40,01»0 
41, 0»»0 

42,  (",•0 
43.(4JO 
44.000 

43.  t)fO 

46.  (.KJ«i 

47.  IX-O 
4K.  ISKl 
49, 0«iO 
50.000 

51,  C^-O 

52,  t^H) 
53.0UO 
54.000 
o5,OflO 
56.tK'0 
57,  n<»o 
St*.  0«iO 
59,  CM«0 
eo.  000 
62,t»00 
64.  DUO 
66.000 

70,000 

72,000 

74,0eO 

76.000 

78, 0t»0 

80,000 

81,400 


/ 


a 

.000133 

.000267 

-0OO433 

.0OO6OO 

.  0007GT 

.000933 

.OOlOCT 

.OOllOO 

.001133 

.  001167 

. 001200 

.  OOlt£33 

. 001233 

.  001300 

.  OOl3:i3 

.  001400 

.  cw.»i«>:i3 

.  00!>ie7 

.  oo:ti«3 

.  0O4K:t3 
.OO451O0 

.  ooeo67 

.  0OT700 

.  oooooo 

,»010<K)0 

.  oiisirz 

.  Oi:£333 
.  0 13767 
.  015033 
.010300 
.  OIT.'OO 
.  018933 
.  <r2l333 
.  O J4500 
.  028r>33 
.031*000 
.  036333 
.  0414^ 
.047cf33 
.  055500 
.069333 
.0933 
.1333 


Snocemive 

eioneation 

perlncli. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000134 
.000033 
.000033 
.  000034 
.000033 
.000033 
0. 
.000007 
.000033 
.000067 
.  000233 
.000534 
.  000866 
.001800 
.  001267 
.  000867 
.000733 
.001300 
.001000 
.  001367 
.000966 
.  001434 
.001266 
.001267 
.001200 
.001433 
.  002400 
.  003167 
.004033 
.003467 
.004333 
.005100 
.006400 
.007667 
: 013833 
.023967 
.0400 


Permaneiit 
set. 


Inch. 


0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


000067 


000333 


005267 


SncoeaaiTe 

pmoMoent 

■et 


Inch. 


0. 


Bemurks. 


InltUl 


.000067 


.000260 


.004934 


Elastic  UniL 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

SS2^!!*^;::::::;::::::::::::'-::::":::::::::::-.":-:^  'ii^s 

Toaar-streneth  per  iiqnnro  inch  of  original  section poonds..      81,400 

E3»«ie  limit  per  square  inch  of  original  section do...      44,000 

FJoagxtioa  TtcT  Inch  mfter  mpture inch..      a2267 

£I«=aUim  per  inch  under  strain  at  elasticlimit do 001400 

/*iaiaetioo  in  diamfcter  »t  point  of  mptnre do 194 

Enkftiao  in  area  after  rapture,  per  centom  of  original  seotton 57.0 

PMtian  of  niptar« ".76fcomiieck 

Cksaet^of  braken  aarfhoo ;/;^-;/;;rr,X 

of  inch  aeetiona ".42*.  «.H  "12 
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TESTS   OP   IRON  AND   STEEL. 


N^O.  871. 

Mark  85  mtiI 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TOUI.      P«'^X" 


Poundt. 
250 
1.250 
2,500 
3,750 
5,000 
,6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10. 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,600 
18.750 
14,000 
14,250 
14,600 
14,750 
16.000 
16,500 
18,000 
10,600 
17,000 
17,500 
18.000 
18,500 
19,000 
19.600 
20,000 
20,500 
21,000 
21,500 
18,800 


Pmtnds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,000 
47,000 
48.000 
49.000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
6a  000 
69,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 


Elon^iion 
per  inch. 


Inch. 
0. 

.000138 
.000300 
.000433 
.000633 
.000787 
.000900 
.001067 
.  001300 
.001367 
.001400 
.001433 
.001433 
.'001467 
001533 
.001633 
.001867 
.002267 
.004438 
.004767 
.006000 
.007000 
.OOtJdOO 
.009367 
.010400 
.011400 
.012500 
.0A667 
,.014933 
.  017233 
.019833 
.022500 
.025667 
.028400 
.032600 
.037000 
.042000 
.047833 
.055667 
.0667 
.0767 
.1133 


Snooeasive 

elongation 

per  inch. 


Inch, 

0. 

.000133 
.000167 
.000133 
.000200 
. 000134 
.000133 
.000167 
.000233 
.000067 
.000033 
.000033 

0. 

.000034 
.000066 
.000100 
.000234 
.000400 
.002166 
.000334 
.001233 
.001000 
.001300 
.001067 
.001033 
.001000 
.001100 
.001167 
.001266 
.002300 
.002600 
.002667 
.003167 
.002733 
.004100 
.004500 
.005000 
.005833 
.007834 
.011033 
.0100 
.0366 


Permanent  Sacceeelve 
BetT        permanent 


set. 


I 


Inch. 


0. 
0. 
0. 
0. 
0 
0. 
0. 
0. 


.000033 


.000067 


.002600 


■Inch. 


0. 


000033 


000084 


002588 


Bemarks. 


Initialload. 


ElastJe  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary, 

Speclllo  gravity 7.8537 

Hardness 14.26 

Tensile  strength  per  square  inch  of  original  section '. poiinds!!    86,000 

Elastic  limit  per  sqoare  inch  of  original  section do. .  *'    46  000 

Elongation  per  inch  after  mptare Inch.!    0.2033 

Elongation  per  inch  under  strain  at  elastic  limit '..do....  .001638 

Bedaction  in  diameter  at  point  of  mptnre do..'..       .154 

Reduction  in  area  after  rnptare,  per  oentam  of  original  section 47  2 

Position  of  rnptore....    ».9flromneck 

Character  of  broken  sarfkce silky 

Slongation  of  inch  sections ".  83*, "«'.  16,  ".18 
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Marks,  if  5»o 


No.  871i. 


Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

EloDgatlon 
per  inch. 

SacoeadTe 

elonsation 

perinoh. 

Fennanent 
set. 

SocoessiTe 

permanent 

set. 

Total. 

PerMnare 
inon. 

Pounds. 
250 
1.250 

Poundi, 
1,000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
90,000 
51,000 
62,000 
53,000 
54,000 
65.000 
56,000 
67,000 
58,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
82.700 

IndL 
0. 

.000188 
.000267 
.000400 
.000600 
.000800 
.000967 
.001100 
.001267 
.001300 
.001300 
.001367 
.001400 
.001467 
.001800 
.002900 
.004833 
.006900 
.007800 
.008333 
.009067 
.010200 
.011383 
.012367 
.  013733 
.014788 
.016367 
.017333 
.018933 
.021667 
.024667 
.027700 
.031500 
.035667 
.040697 
.046667 
.054000 
.062500 
.0767 
.1083 
.1867 

Inch. 

0. 

.000188 
.000134 
.000138 
.000200 
.000200 
.000167 
.000183 
.000167 
.000033 

0. 

.000067 
.000033 
.000067 
.000338 
.001100 
.001933 
.001667 
.001300 
.000533 
.000734 
.001183 
.001133 
.001034 
.001366 
.001000 
.001638 
.000966 
.001600 
.002734 
.008000 
.003088 
.008800 
.004107 
.OOStrOO 
.006000 
.007338 
.008500 
.0142 
.0266 
.0334 

InOL 
0. 
0. 

Inch. 
0. 

Initiallosd. 
Elastic  limit. 

• 

Tensile  strength. 
Load  at  time  of  rapture. 

2.500 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

1      8,750 

!      5,000 

'      6,250 

••-•• 

7.5O0 

••••.•••.... 

8,750 

^ 

1    lO.OOO 
.    10,250 

:    10.iM)0 

10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 

1 

1 

,„„,.,,,..,,  J 

.000100 

.000100 

.006100 

.006000 

13.500 

.    13,750 

14;  000 
14.250 
14.500 
14,750 
15.0(.0 
15.500 
16.000 
16.500 
17,000 
17.500 
18,000 

>    18.600 

19.000 
19.500 
20,000 
20.500 

20.000 

16,900 

General  summary, 

Teasile  strength  per  sqaaieinoh  of  original  section pounds..       82,760 

XIastie  Hmit  per  sooare  inch  of  originu  section do....       45,000 

SoDgation  per  inch  after  roptore inch-.       0.2300 

EkmgatJon  per  inch  under  strain  at  elastic  limit do...  J     .001467 

Bedactlonin  diameter  at  point  of  rapture do....  .174 

Redaction  in  areaafterroptnTe,  per  centam  of  original  section 62  2 

Position  oi  niptare r'fh»mneck 

Character  of  broken  snrlkce cilky 

Bhmgation  of  inch  sections . ...  ".40*  ".18;  Ml 
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TESTS   OF   IRON   AND   STEEL. 


No.  872. 

Marks,  mt';m 
Diameter,  ''.564. . 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Poundt, 
250 
1,250 
2.500 
8, 7o0 
5,000 
8,250 
7,600 
8.750 
10,000 
10,250 
10.500 
10,750 
11.000 
11,250 
11.500 
lt)7o0 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,000 
15,600 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
20,650 
17,500 


Per  saaare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
40,  000 
50,000 
51,000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78, 000 
80,000 
82,000 
82,600 


EloDjration 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.  000U33 
.  001067 
.  001233 
.001267 
:  001300 
.  001367 
. 002000 
.  002500 
.004467 
.005267 
.006500 
.007800 
.008800 
.009433 
.  010333 
.011500 
.  013000 
.  014000 
.  015333 
.016333 
.017667 
.0  8933 
.  020067 
.  022800 
.025933 
.029000 
. 032400 
.  037000 
.  041500 
.  047333 
.054500 
.  063667 
.0800 
.1067 
.1400 


Snccesslve 

eloDgation 

per  inch. 


Inch, 
0. 

.000133 
.000134 
.000133 
.000200 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000067 
.000633 
.000500 
.001067 
.C00800 
.001233 
.001300 
.001000 
.000633 
.000900 

001187 
.001500 
.001000 
.001333 
.  001000 
.  0013.34 
. 001266 
.001134 
.  002738 
.003133 
.003067 
.003400 
.004600 
.004500 
.005833 
,  007167 
.009107 
,.016333 
.0267 
.0383 


Permanent 
set. 


Jneh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


001100 


Sacoeaaiire 

permanent 

set 


0. 


Inch, 


001100 


006900 


005800 


Ttemarka 


Initial  load. 


Blaaticlimit. 


Tensile  strength. 
Load  at  time ^f  rapture. 


Gentral  mmmary. 

Tensile  strength  per  sqaare  inch  of  original  section .*. pounds..    83,600 

Elastic  limit  per  sqnare  inch  of  original  section do 43,000 

Elongation  per  incli  after  ruptore inch..    0.2233 

Elongation  per  inch  under  strain  at  elastic  limit do 001367 

Kedaction  in  diameter  at  point  of  raptare    do  ...        .164 

Keduotion  in  area  after  rapture,  per  centum  of  original  section 49.7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '^40*,  ".15,  'M2 
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Tube  No.  22.-8''  Converted  Rifle. 


No.  873. 


ft  T  ^A 

Marks,  b  t?i 

Diameter,  ".663. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


Per  fiqQare 
inch. 


Total 

FaundM. 

250 

1,250 

2,500 

3.750 

5,000 

«.250 

7,500 

8.750 

9.000 

9,250 

9,500 

9,750 

10,000 

10.250 

10.500 

10.750 

11.000 

'     11,250 

11.500 

11.7S0 

12.000 

12.250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14.000 

;     14.250 

14.500 

14.750 

15,000 

15,500 

10,000 

16,500 

17,000 

17.500 

18,000 

1(3,500 

ie,68a 

15.200 

■ 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
88,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
74.640 


Elooi^tioo 
per  inch. 


0. 

.000133 
.000233 
.000367 
.000567 
.000700 
.000900 
.001067 
.001100 
.001133 
.001167 
.001267 
.003067 
.005233 
.OOftMO 
.007467 
.00»i33 
.009733 
.  010567 
.011400 
.  012700 
.014200 
.016067 
.  017267 
.018733 
.020400 
.  022033 
.023600 
.025500 
.027333 
.029167 
.034400 
.  033933 
.035833 
.044167 
.  051400 
.061000 
.0733 
.0033 
.1300 
.1733 


Saccewive  perm„ent 
elongation  *«'»"*-"""•' 

per  inch.  •**" 


Inch. 
0. 

.000133 
.000100 
.000134 
.000200 
,000133 
.000200 
.00tU67 
.000033 
.000033 
.000034 
.000100 
.0027U0 
.001266 
.001067 
.001167 
.001366 
.000900 
.000834 
.000833 
.001300 
.OOViOO 
.001IB67 
.001200 
.001466 
.001607 
.001633 
.  001567 
.001000 
.001833 
.001834 
.  002233 
.002533 
.001900 
.008334 
.  007233 
.009600 
.0123 
.0200 
.0367 
.0433 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JfMA. 


008100 


014033 


Sacoeeeiye 

permanent 

•et. 


a 


ifioA. 


.008100 


.005033 


Bemarka. 


Initial  load. 


Alastlo  limit 


Tensile  stren  fifth. 
Load  at  Ume  of  mptare. 


General  summary. 

Speeifle  grarity -' 7.8545 

Ifardneaa 11.18 

Tensile  atrenxth  per  sqoare  inch  of  original  tectlon  ...^ ponnda. .       74. 040 

Xfawtic  limit  per  square  inch  of  original  section do....       38,000 

Kloogation  per  inch  after  mptare inch..       0.2688 

Xlonfcstioii  per  inch  under  strain  at  elastic  limit .' do 001167 

Bcdadtkm  in  diameter  at  point  of  mptnre do .153 

Sedaetlom  in  area  after  mptare,  per  oentnm  of  original  section 47.2 

Position  of  mptare at  middle  of  stem,  obliqae 

Character  of  broken  sarfisne silky 

BloncationoftnohaeotioBS M6,  ''.45*.  'M8 

S.  Ex.  36 12 
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TESTS   OF   IRON    AND   ST££L. 


No.  874. 


Marks,  btTo 

Diameter,  ".564. 

S/9ctional  area,  .25  square  inch. 


Applied  loads. 


Tot{)I. 


Poundi. 

2&0 

1. 250 

2,600 

3. 750 

5.000 

6,250 

7.500 

e,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12, 500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16, 000 

16,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 


Per  saaare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
36,000 
37,000 
38,000 
39,000 
40. 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51, 000 
52,000 
53,000 
54,000 
55,000 
56.000 
67, 000 
58,000 
59,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76, 000 
78,000 


Elonftatlon 
per  Inch. 


Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
.  000767 
.  000933 
.001067 
.001133 
.  001133 
.  001167 
.  001200 
.001300 
.001533 
.002967 
.004033 
.  005400 
.  006233 
.  007133 
.008300 
.000633 
.  010567 
.  011800 
.  012700 
.  014000 
.  015100 
.016667 
.  017867 
.  010333 
.  020667 
.022333 
. 024000 
.025833 
.  029333 
.  033533 
.  038000 
.044000 
.0G0567 
.058333 
. 069500 
.085667 
.1333 


Soccessive 

eloDgation 

per  inch. 


Inch. 

0. 

.000133 
.  000167 
.  000133 
.000167 
.000167 
.000166 
.000134 
.000066 

0. 

.000034 
.000033 
.000100 
.000233 
.001434 
.  001066 
.001367 
.000633 
.  000900 
.001167 
.001333 
.000934 
.001233 
.000900 
.  001300 
.001100 

' . 001567 
.001200 
.001466 
.001334 
.001666 
.00r667 
.  001833 
.  003500 
.  004200 
.004467 
.006000 
.  006567 
.  007706 
.011167 
.016167 
.047633 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


004667 


010000 


SocoeesiTe 

I>ermanent 

set. 


Inch, 


.004667 


.005333 


Bemarks. 


Initialload. 


Slastio  Umit. 


Tensile  strenjcih. 


General  summary. 

Tensile  stxength  per  square  inch  of  original  section ponnds. .    78, 000 

Elastdclimit,  per  square  inch  of  original  section do....    89,000 

Elongation  per  inch  after  rupture inch..    0.2338 

Elongation  per  inch  under  strain  at  elastic  limit do 001200 

Bednction  in  diameter  at  point  of  rupture do 164 

Beduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".4  from  middle  of  stem 

Character  of  oroken  surface silky 

Elongation  of  inch  sections ".17.  ".41*,  ".12 
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Tube  No.  22.-8''  Converted  Rifle. 


J*arks,  I'll, 

^^ctioaal  area,  Ji5  square  inch. 


No.  873. 


ApplMd  JomU 


/ 


•^    • 


Zoo 
'  .m  / 
\:Su   . 

%»n  ; 

!«,» 

11 M 
1I»*  , 
11. 5w  ■ 

iia  1 
iiw  ■ 

ar*  i 

!<:» 
}«,««> 

IT.WO 
i7.5ut 

Km 


^Persqnjuv 
ioclL 


7 


hooo 

5,  (fJO 
10,  WP) 
15,  UL>0 
20.  (hJO 
25.  OUO 

30,  (nM) 

35,  '>>0 

36,000 

37,000 

39.  WO 

41,000 

43,MJO 
44,000 
45,0C«) 
48,040 

47.000 

48,  Oi^) 

49,  OOO 
50.000 
51,000 
5-2,1*0      . 

5a.w>o    I 

S4,0OO      , 

55,000 

56,0CHJ 

57.000 

E*.000 

50.  OOO 

CO,  OOO 

€2,«iO 

M.OQO 

«i,00O 

68,000 

70.000 

72,000 

74.000 

74,640 


I 


Stonffntitm 
'  per  inch. 


a 

.  0O0133 

.  04)0-233 

.  000367 

.  OOiJ'>67 

.  000700 

-  OiiitOOO 

-  0CJ10G7 
.  OCilIOO 
.001133 

. eoiie7 

.001267 
. 0030Q7 
.  OOr>lJ33 
.  0<M>.$00 
, 007*«7 

. 000733 
. 010o€7 
.011400 
.  01-^700 
.Ol4!iOO 

.  oieo<r7 

.017-267 
.  018733 
.O2O4C)0 
.  022t>33 

.  o->:i6oo 

.  O2SS00 

.  0-27333 
.  0-2»167 
.034400 
.0330.33 
.  0:(oK$3 
.044167 
.O51400 
.061000 
.0733 
.0933 
.1300 
.  .17J3 


SaccessWc  permwieiit 
elongation  *''»»^«»'' 

per  Wh.  ■**• 


Inch. 
X 

.000133 

.000100 

. 000134 

.000200 

,000133 

.  000200 

.00<il67 

. 000033 

.  0000.W 

.000034 

.000100 

.0O27t)0 

.001266 

.001067 

.001167 

.001366 

.000900 

.000834 

.000833 

.001300 

.  OOViOO 

.00K67 

.001200 

.001466 

. 001667 

.001633 

.  001  iie? 

.001900 

.001833 

.001^34 

.  002233 

.002533 

.001900 

.  008334 

.007233 

.009600 

.0123 

.0200 

.0367 

.0433 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
U. 


JfMA. 


.008100 


.014033 


Sacceaaive 

permanent 

aet. 


JimA. 


008100 


005033 


Kemarka. 


Initial  load. 


Blastio  limit 


Tensile  strenji^h. 
Load  at  time  of  mptare. 


General  summary, 

fravtty - - 7.8545 

_, m ' V 11-^8 

ToffieatRBi^b  per  sqiiAre  inch  of  oriffinal  section  ...^ ponnda..       74.640 

ISuaeaBif  per  aqcure  inch  of  original  section do 38,000 

per  inch  after  mptare inch..        0.2638 

_per  inch  noder  strain  at  elastic  limit .' do 001167 

in  dEameterat  point  of  mptare do 153 

in  area  after  rupture,  per  centom  of  original  section 47.2 

i«f  roptare. at  middle  of  stem,  oblique 

«f  woken  anrfisTie silky 

itffinchseetioiia ".18,  ".45*.  'M8 

a  Ex.  36 12 
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TESTS   OF   IRON  AND  STEEL. 


No.  876. 
Marks,  j|  Jf  j 
Diameter,  '^563. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total 


Fcwnda. 

290 

1,250 

2,500 

8.750 

5,000 

6,250 

7,500 

8,750 

0,000 

0,250 

0,500 

0,750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,7«0 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,500 

16,000 

16,500 

17.000 

17,500 

18,000 

18,500 

18,810 


Per  MQAre 
inca. 


PottfuU. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49.000 
60,000 
61.000 
62,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58.000 
60,000 
60,000 
62,000 
64,000 
66,000 
^000 
70,000 
72,000 
74,000 
75,240 


Elonication 
per  Inoh. 


Inch, 
0. 

.000167 
.000338 
.000500 
.000667 
.000888 
.000967 
.001183 
.001167 
.001200 
.001288 
.001300 
.008538 
,004467 
.006200 
.006933 
.008467 
.009600 
.010400 
.011200 
.012833 
.014267 
,015267 
.016000 
.  017538 
.018767 
.020400 
.022000 
.  024133 
.025800 
.027467 
.029000 
.031167 
.  035500 
.040667 
. 047067 
.054000 
.063333 
.076333 
.095000 
.1467 


Saooeeeive 

elongalioii 

permch. 


Indu 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000033 
.000067 
.002233 
.000034 
.001733 
.000733 
.001534 
.001033 
.000900 
.000800 
.001633 
.001434 
'.001000 
.000733 
.001538 
.001234 
.  001638 
.001600 
.002133 
.001667 
.0016(r7 
.001533 
.002167 
.004338 
.005167 
.006400 
.005938 
.000333 
. 013000 
.018667 
.0517 


PeraiMieiit 

Mt. 


Iweh. 
0. 
.000088 

.000038 
.000088 
.000038 
.000067 
.000067 
.000067 


SneooMiTe 
pennaiMiii 


.002233 


.007867 


.013338 


Inek, 
0. 
.000088 

0. 
0. 

a 

.000084 

0. 
0. 


.002106 


.005684 


InitUlloikl 


ElMUoUmit. 


Tensile  strcngth. 


General  summary. 

Specific  gravity 7.8662 

Hardness 11.76 

Tensile  strength  per  sqnare  inch  of  oricinal  section pounds..    75,240 

Slastio  limit  per  sqaare  inch  of  original  section do —    80,000 

Elongation  per  inch  after  ruptnre Inch..    0.2288 

Slmigation  per  inch  under  strain  at  elastic  limit do 001800 

Bedoction  in  diameter  at  point  of  rupture do 198 

Beduction  in  area  after  rupture,  per  centum  of  original  section 67.0 

Position  of  rupture at  middle  of  stem 

Chaiaoterof  broken  sur&oe fine  silky 

Elongation  of  inch  sections "a8»".ia*,.ll 
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"^tiooal  area,  ^5  square  inch. 


Ko.  875. 


/Per 


D^. 


10,  (»o 
»».  ooo 

25.000 
30,000 
35.()«0 
3«,0i)0 
37,000 
3S,OuO 
S9.CK>0 
40,0»3O 
41,000 
42.000 
43.000 
44.000 
I  45,000 
1  46,000 
I  47.0(» 
48,000 
49.000 
50.000 
51,600 
^OiK) 
53,000 
S4,000 
53,000 
56,000 
57.000 
58,000 
58,000 
60,000 
62,0JfO 
M.0«i0 
KW  ,  66,0«)0 
IT.tW  I  68,0^ 
17.  a«  70,000 

ia^iS  I  72,  COO 
IH-W  I  74,  coo 
a.((Bg  ,  78.04)0 
»,90i)  7S,0(iO 

11^2^0   .       78,080 


/. 


/ 


v^^g^-'fi^s:^;^^— ' 


a. 

.000133 
,0002€f7 
.0004e7 
.000633 
.OOOSOO 
,000000 
.00106T 
.OOll^ 
.OOI167 
.001200 
.001233 
.001300 
.001500 
.003333 
.  005333 
.OOG5G7 

.008300 
.000:^33 

.oiotrtrz 

.011600 
.013000 
.013433 
.01476T 
.015J"533 
.017BOO 
.0192€S7 
.02O733 
.022000 
.  0*24000 
.025467 
.027000 

.020607 
.03*2000 
.03:>46T 
. 046G6T 
.  053333 
.OG316T 
.  07710*7 
.OOOO 
.1367 
.-1633 


perincli. 


set 


O. 

.00O133 
.0OO134 
.000200 
.000166 

.oooie? 

.  OOOIOO 

.  000107 

.OOC066 

.  000034 

.000033 

.  000033 

.  000067 

.  OO0-200 

.  O01833 

.  00*2000 

.  O0I234 

.  OOIOOO 

•  000733 

.  001033 

.  000934 

.  001333 

.  001400 

..  000433 

.  0O1334 

.001000 

.001007 

.0O1467 

.001406 

.001207 

.002000 

.  0O1467 

.  001533 

.  002667 

.0O2333 

.003407 

.  011200 

.00€666 

.000834 

.014000 

.012833 

.0407 

.0206 


SaccessiTe 

permanent 

set. 


JneA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


000033 


.000033 


InitUlloAd. 


Elaatio  limit 


005833  .005900 


011133 


.005200 


Tenftile  strenstlL 


General  $ummary. 

TmAttnmgihp^Tt^nT^lttc^of^^^^^^^o^ pounds..    78,080 

aSTSok Sr  Sutri  inclx  of  original  section do.  ..    40,000 

ItaaliBii  peri^  after  TOptnro    z'-.'-r^'rWi':: Inch..    0.2233 

SSS  5^  Inch  iiBder  BV^o  atelaafac  bmit do 001300 

ftii^tioB in  diameter  at  point;  of  roptnre  ............ do 144 

f^^SSilS^afternipt^re.  per  centnm  of  original  section '^■^^---r.^ry'r"    ,,r'*« 

P<^iBe4^niptnTe ".62  from  middle  of  stem,  oblique 

Cfcoacter  of  broken  anrfece silky 

Cd^eatlaDofiacbeectionB ".83*,  ".21,  ".13 
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Marks,  n'ri m 

V^  •  A  M  1        ^ 


No.  878. 


Diameter,  '^663. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pounds. 

250 

1,250 

2,600 

8,750 

5,000 

0,250 

7,600 

8.750 

0,000 

0,250 

9,500 

0,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13, 230 

13,500 

13.750 

14,000 

14,260 

14,500 

14,750 

15.000 

15,500 

16.000 

10,600 

17,000 

17,600 

18,000 

18,280 

14,500 


Per  square 
inoo. 


P0Uf^9. 

1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41, 000 
42.000 
43, 000 
44, 000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
61,000 
62, 000 
63,000 
64,000 
65,000 
66,000 
67.000 
58,000 
60,000 
60,000 
02,000 
64,000 
60.000 
68,000 
70,000 
72,000 
73,120 


Elonsation 
per  Inch.. 


Inth, 
0. 

.000167 
.000338 
.000500 
.000667 
.000833 
.  001000 
.  001107 
.  001200 
.00123d 
.  002300 
.003133 
.  001267 
.007667 
.000000 
.  009800 
.  010533 
.  0115.13 
.  013000 
. 014007 
.015600 
.  010933 
.018500 
.019200 
. 02U867 
.  022067 
.  024400 
.  026333 
.028333 
.030333 
.032267 
.034667 
.037067 
.043667 
.049667 
.  057500 
.067000 
.080667 
.1033 
.1533 


Saooemive 

eloDfpition 

per  iDch. 


Inch, 
D. 

.000167 
.000166 
.000167 
.  000167 
.  000106 
.000107 
.000107 
.  000033 
.000033 
.001067 
.000833 
.001134 
.003400 
.001333 
.000800 
.  000733 
.  001000 
.  001467 
.001067 
.001533 
.001333 
.001567 
.000700 
.001667 
. 001800 
.001733 

.001933 
.002000 
.002000 
.001934 
.002400 
.002400 
.006600 
.006000 
.007833 
.009500 
.013667 
.022633 
.0500 


Permanent 
set. 


Sncceaaive 

permanent 

set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 


.002900 


.009900 


.016500 


0. 


Inch. 


.000083 


0. 
0. 


002897 


,007000 


006000 


Bemarks. 


Initial  load. 


Elastic  limit     . 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summarp. 

Tensile  strength  per  square  inch  of  original  section pounds..    73,120 

Elastic  limit  per  sanare  inch  of  original  section do....    87,000 

Elongation  per  incn  after  rupture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Reduction  in  diameter  at  point  ol  rupture do 213 

Reduction  in  area  after  rupture,  per  centum  of  original  section 61.5 

Position  of  rapture ".6  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".  47*,  ".14,  ".  11 
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183 


No.  920. 

Marks,  ^^;\ 

Diameter,  ".564 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total 


( 


Pounds. 

250 

1,250 

2,S00 

8,750 

SvOOO 

6,250 

7,500 

8.750 

9,000 

0.250 

0.500 

0.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11.500 

11,750 

12.0(10 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

14.500 

14,750 

15^000 

15.500 

10,000 

16^500 

17,000 

17,500 

1^000 

18,500 

19,000 

19,600 

10^540 

10,400 


PerwmaTe 
inon. 


Eewndg, 
1,000 
6.000 
10.000 
15,000 
20,000 
25,000 
30.000 
85,000 
80.000 
87.000 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48.000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
78,160 


Elonjiratlon 
periiioh. 


Inch. 

a 

.000133 

.000267 

.000467 

.000600 

.000767 

.000933 

.001100 

.001133 

.  001167 

.001200 

.001233 

.001267 

.001367 

.001400 

.001433 

.001467 

.002567 

.004267 

.005500 

.006767 

.007000 

.009267 

.010067 

.  011133 

.  012300 

.014033 

.015000 

.016600 

.017833 

.010367 

.020833 

.022833 

.027833 

.030400 

.035667 

.040833 

.046667 

.056000 

.0667 

.0833 

.1233 

.1467 


SncoeasiTe 

eloDgation 

permch. 


Inch, 


0. 


.^0fel33 

:W)0134 

.000200 

.000133 

.000167 

.000166 

.000167 

.000033 

.000034 

.000033 

.000033 

.000034 

.000100 

.000033 

.000033 

.000034 

.001100 

.001700 

.001233 

.001267 

.001133 

.001367 

.000800 

.000066 

.001167 

. 001733 

.000907 

.001000 

.001233 

.001534 

.001466 

.002000 

.004500 

.003067 

.005267 

.005166 

.005834 

.009333 

.0107 

.0166 

.0400 

.0234 


PennanOnt 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.001067 


.007400 


Saoceulre 

permanent 

■et. 


Bemarkfl. 


Inch. 


0. 


.001067 


.006333 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rnptnre. 


General  summary. 

Specifio  gravity 7.8541 

Hardness 9.20 

Tensile  strength  per  aqnare  inch  of  original  section poands..    78,100 

Elaatio  limit  per  sqnaro  Inch  of  original  section do —    44,000 

Klongation per incn  aft«T mptare inch..    0.2300 

Slongation  per  inch  nnder  strain  at  elastic  limit do 001467 

Redaction  in  diameter  at  point  of  mptnre do 164 

Sednotion  in  area  after  raptore,  i>er  oentom  of  original  section 49. 7 

Poffitianof  mptore ''.75  from  neck 

Cfajwaeter  of  broken  sorfiKM silky 

Moagattonof  InohsectJons,^ ^ ".40*,  ".15,  ".14 
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i 

Ko.  921. 

Marks,  b®t,"o 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

6.250 

7,500 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10, 250 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,600 

13,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,500 

16,000 

16.500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,860 


Per  square 
inco. 


Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
67,000 
58.000 
50,000 
60, 000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
77,440 


^-^K-  So^^n 


per  inch. 


Inch. 


0. 


.000133 
.000267 
.000433 
.000600 
.  000767 
.000933 
.00)100 
.0011^3 
.001167 
.  001200 
.  001233 
.001267 
.001333 
.  001533 
.  005733 
.  007133 
.  007000 
0091C7 
.009633 
.010600 
. 012300 
.013600 
.  013933 
.  014967 
.  016107 
.018033 
.  019000 
.  020833 
.022333 
.  023433 
.025000 
. 026700 
.030500 
.034667 
.030833 
. 045200 
.054667 
.062300 
.  075500 
.  1000 
.1633 


per  Inch. 


Inch, 
0. 

.000133 
.  000134 
. 000166 
•0001G7 
.  000167 
.0001C6 
.000167 
.  000033 
.000034 
.  000033 
.000033 
.  000034 
.000066 
.000200 
.  004200 
.  001400 
.000707 
.001267 
.000466 
.000067 
.  001700 
. 001300 
.  0003:}3 
.001034 
.  001200 
.001866 
.000067 
. 001833 
.  001500 
.001100 
.001567 
.  001700 
.003800 
.004167 
.  005106 
.  005367 
.009467 
.  007833 
.013000 
.0245 
.0633 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


4. 


0. 


.006233 


.011633 


Saccesaive 

permanent 

set 


JncA. 


0. 


.000233 


.005400 


Bemarks. 


Initialload. 


Blastio  limit 


Tensile  strengtli. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    77, 440 

Elastic  limit  per  square  inch  of  original  section do ... .    41, 000 

Elongation  per  inch  after  runture inch..    0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Reduction  in  diameter  at  time  of  rupture do 064 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 27. 6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface,  granular,  radiating  from  a  small  hole  at  the  oiroumferenoe,  which  was 

developed  near  the  close  of  the  test 
Elongation  of  inch  sections ".28*,  ".21,  ".17 
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MarkSy  ItTm 


No,  922. 


Diameter,  ''.564. 

Sectiooal  area,  .25  square  inch. 


I 


▲|»pUed  IcNids. 


Total. 


250 

1,250 

2.500 

3,750 

5,000 

0,250 

7,500 

8,750 

9,000 

0,250 

9.500 

9.750 

10.000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13.250 

13,500 

13,750 

14,000 

14.250 

14.500 

14.750 

13.000 

13,500 

10.000 

16,500 

17,000 

17.500 

18.000 

18,500 

14,900 


EloBgAlion 

incn.      I 


Founds, 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
86,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 

74,000 


Inch. 

a 

.000100 

.000267 

.000400 

.000567 

.000733 

.000900 

.001067 

.001100 

.  001133 

.001200 

.001233 

.001267 

.009800 

.010500 

.011167 

.012067 

.018938 

.015233 

.  015700 

.016800 

.018367 

.020106 

.020900 

.022067 

.028867 

.026167 

.027500 

.029700 

.031883 

.033733 

.035667 

.088533 

.048733 

.050267 

.058000 

.067687 

.0867 

.1083 

.1567 

.1733 


SnoceasWe 

elonjEftUon 

p«r  inch. 


Ineh. 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.008533 
.000700 
.000667 
.001800 
.000996 
.001300 
.000467 
.001100 
.001567 
. 001733 
.000800 
.001167 
.001800 
.002300 
.001333 
.002200 
.001633 
.002400 
.001934 
.002806 
.  005200 
.006534 
.007733 
.009667 
.019033 
.0166 
.0534 
.0166 


Peraument 


a 
a 
a 
a 

0. 
0. 
0. 
0. 


Inch, 


Suc4)«acire 

permanent 

Bet. 


Inch, 


0. 


012267 


018100 


.012267 


.005833 


Remarks. 


Initlalload. 


Elaatio  limit 


Tenaile  strength. 
Load  at  time  of  raptare. 


General  aummary. 

Tensile  s&«n|(th  per  sqnare  Inch  of  orii^inal  section pounds..    74,000 

Elastic  limit  per  saoareinchof  original  section do 40,000 

Slooip&tion  per  incn  after  raptare inch..    0.2867 

EionjEation  per  inch  nnder  strain  at  elastic  limit do 001267 

Sedaccion  in  diameter  at  point  of  raptare do  ...       .  184 

liednction  in  area  after  raptare,  per  oentam  of  original  section 54. 6 

Position  of  raptare ".  75  from  middle  of  stem 

(Tharacterof  broken sarfiMe silky 

EloDgation  of  Inch  sectiona ".  43*,  ".  26,  ".  17 
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No.  923. 


Marks,  ^^^^ 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Poundt, 

250 

1,250 

2,600 

8,750 

5,000 

6,250 

7,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12, 750 

18,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14^600 

14,750 

16,000 

15,500 

10.000 

10,500 

17.000 

17,600 

18,000 

18,600 

19,000 

19.600 

20,000 

20,600 

18,100 


Persqaare 
inch. 


Pound*. 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
30,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61, 000 
62,000 
63.000 
54,000 
65,000 
66,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70, 01)0 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 


Eloneation 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000938 
.001067 
.001067 
.001100 
.001133 
.001200 
.001233 
.001267 
.001300 
.001333 
.001400 
.001433 
.001733 
.002600 
.  003733 
.005067 
.006500 
.007700 
.008600 
.009707 
.011000 
.  012167 
.013333 
.  014367 
.015767 
.  017067 
.018500 
.021200 
.023733 
.027067 
.031500 
.03.'»38 
.040400 
.047600 
.  056833 
.068333 
.0833 
.1300 


Saocesaive 

elongation 

per  Inch. 


Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000134 

a 

.000033 
.000038 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000038 
.000300 
.000867 
.001133 
.001334 
.  001433 
.  001200 
.000900 
.  001167 
.001233 
.001167 
. 001166 
.  001034 
.001400 
.001300 
.001433 
.002700 
.002533 
.  003334 
.004433 
.004333 
.004667 
. 007200 
.011238 
.011500 
.  014967 
.0467 


Permanent 
set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


000038 


000100 


004800 


SaooeasiTe 
permanent 

aet 


Inch. 


000033 


,000067 


004700 


Initialload. 


SlaaUcllmit 


TenaOe  strength. 
Load  at  time  of  mptare. 


General  summary. 

Speciflo  gravity 7.8511 

Hardness 11.70 

Tensile  strength  per  square  inch  of  original  section pounda..      82,000 

ElasUo  limit  per  square  inch  of  original  section do 45,000 

Elongation  per  inch  after  ruptnre inch..      0.1967 

Elongation  per  inch  under  strain  at  elastic  limit do 001433 

Sednction  in  diameter  at  point  of  mptare do 124 

Redaction  in  area  after  mptnre,  per  centam  of  original  aection 89.2 

Position  of  mptare ".5from  neck 

Chwaoter  of  broken  snrface granular,  with  dull  silky  spot 

Elongation  of  inch  aeoUona ".84*.  ".12,  ''.IS 
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No.  924, 


MarkS)  lixfo 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


Tot--  ^""isr" 


Pounds. 

250 

1,250 

2,500 

3.750 

5,000 

6,250 

.  7.500 

8,750 

9,000 

D.  250 

9.500 

9,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12.250 

12,500 

12,750 

13.000 

13,250 

13.500 

13,750 

14.000 

14.250 

14.500 

14,750 

15,000 

15.500 

16.000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19.500 

20,000 

20,110 

18,000 


Potmdtt. 
1,000 
5.000 
10,000 
16.000 
20,000 
25,000 
30.000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
5J,000 
53.000 
54.000 
55.000 
66,000 
57.000 
Sci.OOO 
50.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
r2,000 
74,000 
76,000 
78,000 
80,000 
80,440 


EloDfcation 
per  Inch. 


Inch. 

0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000067 
.001133 
.001167 
.001200 
.  001233 
.001267 
.001300 
.  001333 
.001367 
.  001400 
.001567 
.  003767 
.OO.'iSOO 
.006233 
.  007400 
.008700 
.009767 
.010467 
.011533 
.012733 
.014033 
.015067 
.016500 
.0175<i3 
.018000 
.020000 
.  02lh33 
.025333 
.028000 
.032500 
.  037333 
.040833 
.048000 
.056500 
.0667 
.0833 
.1233 
.1567 


SncceasiTe 

elongation 

per  inch. 


Indt, 


0. 


.000188 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000034 

.000033 

.000033 

.O0OU34 

.000033 

.000033 

.000034 

.000033 

.000167 

.002200 

.001733 

.000733 

.  001167 

.001300 

.001067 

.000700 

.001066 

.001200 

.001300 

.001034 

.001433 

.001033 

.001367 

.001100 

.001533 

.003800 

.002667 

.004500 

.004833 

.  003500 

.007167 

.008500 

.0102 

.0166 

.0400 

.0334 


Permanent 
set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000038 


000033 


002267 


.007900 


SaocesaWe 

permanent 

Bet. 


Inch. 


.000033 


0. 


.002284 


.005638 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tenaile  strength. 
Load  at  time  of  raptare. 


General  aitmmary. 

TeosUe  strength  per  square  inch  of  original  section pounds..    80,440 

Elastic  limit  per  square  inoh  of  original  section do  ...    43,000 

Elongation  per  incn  after  rupture inch..    0  2500 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  mptore ".Oftwmneck 

Character  of  brokra  surface silky,  interspersed  with  granular  metal 

Elongation  of  inch  sections ".40*,  ".19,  ".16 
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TESTS   OF  IBOK  AND   STEEL. 


No.  925. 


Marks,  ^tTu 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 


TotoL 


Poundt. 

260 

1,250 

2,500 

8,760 

5,000 

e.250 

7,500 

8,760  ' 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

.10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13.50G 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

18.000 

16^500 

17,000 

17,500 

18,000 

18,500 

19,000 

10,600 

20.000 

20,500 

20,790 


Persqnare 
iocn. 


Powndi. 
1.000 
5.000 
10,000 
15.000 
20.000 
25,000 
80.000 
35,000 
86,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
50.000 
51.000 
02,000 
53.000 
64,000 
65,000 
56.000 
67,000 
58,000 
60,000 
60,000 
62,000 
6i,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
82,880 


ElooMtion 
per  Inch. 


Inch. 
0. 

.000100 
.000267 
.000438 
.000600 
.000767 
.000988 
.001100 
.  001133 
.  001167 
.001233 
.  001238 
.001267 
.  001300 
. 001867 
.001400 
.001538 
.001700 
.002567 
.  003333 
.004867 
.005733 
.006900 
.007667 
.008738 
.009667 
.  011033 
.012167 
. 013167 
.013933 
.015600 
.  016700 
.018067 
.021000 
. 023738 
.028000 
.031333 
.  035033 
.040667 
.046367 
.053333 
.063333 
.0767 
.1067 
.1600 


SnooeMive 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  000033 
.000034 
.000066 

0. 

.000034 
.000033 
.000067 
.000033 
.000138 
.000167 
.000867 
.000706 
.001534 
.000866 
.001167 
.000767 
.001066 
.000934 
.001366 
.001134 
.001000 
.000766 
.001667 
.001100 
.001367 
.002038 
.002733 
.004267 
.  003833 
.008700 
.005634 
.  005700 
.000966 
.010000 
.018367 
.0300 
.0533 


Permanent 
set. 


In^. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000238 


.005107 


Snooeasive 

perananent 

aet. 


A^WIwa 


0. 


.000233 


004084 


Bemarka. 


Initial  load. 


Elaatle  limit. 


Tenaile  atrangth. 


General  summanf. 

Tensile  strength  per  <«qoare  inch  of  original  section pounds..       82,880 

Elastic  limit  per  squaru  inch  of  original  section. do 48,000 

Elongation  per  inch  after  rupture    inch..        0.2467 

Elongation  per  inch  under  strain  at  elastic  limit do  ...      .001400 

Keducilon  in  diameter  at  point  of  rupture do .154 

Reduction  in  area  after  rupture,  per  centum  of  original  section  47.2 

Position  of  rupture ".  76  fh>m  middle  of  stem 

Charaeter  of  broken  surface. .  allk j ;  80  per  cent  of  firaotured  surfiAce  interspersed  with  granular  metal 
Elongation  of  inch  aeoUona ".87*,  ".21,  ".16 


TESTS   OF   IRON  AND   STEEL. 
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Tube  No.  24.-8''  Converted  Rifle. 


No.  885}. 
Marks,  |'^J1 
Diameter,  ''.564. 
Sectional  area,  .25.  square  inch. 


Applied  loads. 


TotaL 


JPoundg. 

250 

1,290 

2,500 

3,750 

S.000 

e.250 

7.500 

8.750 

9.000 

9.250 

9.500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

13,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,500 

16.000 

lObSOO 

17.000 

17.500 

18,000 

18,500 

19,000 

19,200 

15,800 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
.  52,000 
53.000 
54,000 
65,000 
56.000 
57.U00 
58,000 
59,000 
60.000 
62,  (KM) 
64.000 
66,0J0 
68,000 
70,000 
72.000 
74,000 
76.900 
78,800 


ElofngatloD 
perlnoh. 


0. 
.000133 

.000267 

.000467 

.000633 

.000767 

.000933 

.001100 

.001133 

.001167 

.001200 

.001233 

.001207 

.  001300 

.001333 

.001367 

.001400 

.008633 

.000533 

.009700 

.010833 

.  012167 

.018667 

.014500 

.015467 

.016767 

.018500 

.010667 

.021667 

.023000 

.025000 

.  026667 

.038500 

.032667 

.036667 

.042500 

.049333 

.056667 

.  066000 

.080667 

.1067 

.1667 


Saccessive 

elonicatioD 

per  inch. 


Inch. 
0. 

.000188 
.000184 
.000200 
.000166 
.000134 
.000106 
.000167 
.000033 
.000034 
.000033 
.000033 
.0000.34 
.000033 
.000033 
.000034 
.000033 
.007233 
.000900 
.000167 
.001133 
.001334 
.001500 
.000833 
.000967 
.001800 
. 001733 
.001167 
.002200 
.001138 
.002000 
.001667 
.001833 
.004167 
.004000 
.  005833 
.006833 
.007334 
.000338 
.  014667 
.026033 
.0600 


Permanent 
set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000100 


O0G938 


011833 


SaooesslTe 

permanent 

set 


Indk. 


0. 


.000100 


006883 


.001900 


Bemarka. 


Initial  load. 


SlastioUniit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

SoeeMc  gravity 7.8632 

Hardness 11.81 

Tensile  Htrpngtfa  per  square  inch  of  Grisinal  section pounds..       76,800 

Elastic  limit  per  square  inch  of  original  section do....       44,000 

EloD^ition  per  inch  alter  ruptnre inch . .       0. 2600 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001400 

Bednctionin  diameterat  point  of  rupture do...  .204 

Bednction  in  area  after  nxptme,  per  centum  of  original  section .- 59. 8 

Position  of  ruptnre ".9  from  nock 

Chancter  of  broken  surfitce silky 

Skmgatton  of  inch  sections ".45*,M8,M6 
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TESTS   OP   IRON   AND   STEEL 


No.  886. 

Marks^  btSo 

Diameter,  ".663. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pound*, 

250 

1,260 

2,600 

8,750 

6,000 

6,250 

7.600 

8,750 

9,000 

0,250 

9,500 

9.760 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

18,250 

13,600 

13,750 

14,000 

U,250 

14,500 

14,750 

15,000 

15,600 

16,000 

16,600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20. 000 

20,120 

16,800 


Per  Bqaare 
inch. 


Poundi. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36, 000 
37,000 
38,000 
39,000 
40.000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
68,000 
59. 000 
60,000 
62, 000 
64.000 
66,000 
^000 
70,000 
72,000 
74.000 
78.000 
78,000 
80.000 
80,480 


Blongatlon 
per  inch. 


Inch. 
0. 

.  000138 
.000300 
.000467 
.000633 
.000800 
.000967 
.001100 
.001133 
.  001200 
.001233 
.  OOli'O? 
.  001300 
.  001400 
.001600 
.001738 
.602533 
. 003367 
.004500 
.005667 
.  006833 
.  007733 
.008933 
.  009233 
.000667 
.  010667 
.  011600 
.013333 
.  014333 
.  017067 
.  018500 
.  019733 
.  021133 
.  024667 
.027000 
.030333 
. 034733 
.043000 
.  040000 
.  040667 
.  061667 
.078333 
.1133 
.16C0 


Saccessive 

elongation 

per  inch. 


Inch. 
0. 

.000138 
.000167 
.000167 
.000166 
.000167 
.  000167 
.000133 
.000033 
.000067 
.C00033 
.000034 
.  000033 
.  000100 
.  000200 
.  000133 
.000800 
.000834 
.001133 
.  001167 
.  001166 
.000900 
.  001200 
. 000300 
.000434 
.  001000 
.000933 
.001733 
. 001000 
.002734 
.  001433 
.  001233 
.001400 
.003534 
.  002333 
.  003333 
.004400 
.  008267 
.  003000 
.003667 
.  012000 
.016666 
.034067 
.0467 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000067 
.000067 


.000067 


001767 


007100 


Snooeedye 

permanent 

set. 


0. 


Inich, 


.000033 
0. 

.000034 
0. 


0. 


.001700 


.005383 


Bemarks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 
Load  at  timeof  mptnre. 


General  eummary. 

Tensile  strength  per  square  inch  of  originsd  section ponnds. .       80, 480 

Elastic  limit  p«r  sqnare  inch  of  original  section do 41,000 

Elongation  per  incn  after  raptnre inch..       0.2667 

Elongation  per  inch  under  strain  of  elastic  limit do 001400 

Bedaction  in  diameter  at  point  of  rapture do .173 

Redaction  In  area  after  rupture,  per  centum  of  original  section ^2. 2 

Position  of  rupture ".9  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".39*,  ".18,  ".13 
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^n^il  »res^  .25  sqaare  inch. 


Tube  No.  24.-^''  Converted  Rifle. 
No.  885}. 


I  per  inoiu 


Socce«8iTe 

elonscsttoD 
per  inch. 


£59 

1 

llSiiO 

]$») 
17.  M 
17,  «l 


JO,  000 

15.  €00 

20.000 

25,000 

30.000 

35.000 

^,000 

57,000 

38,000 

»,0U0 

40.000 

4i,eoo 

42,  OW 

43.000 
44,000 

45,000 
46,000 
47,000 
49.000 

,  49.000 
SO,  000 

,  51.000 
52,000 
S3, 000 
M.0OO 
la.  000 
5C00O 
57,000 
58,  (OO 
59,000 

I  60,ai>0 
(12,000 

'      C4.000 

e8,ojo 

68,000 

70.000 

72,000 

U.OO0 

7s,m 


,000267 
.CNHM07 

.oooe33 

.00070T 

.000933 

.001IIX» 

.001133 

.001107 

.OOltSOO 

.  001233 

.0012U7 

.001300 

.001333 

.001367 

.001400 

.008633 

.0O9ij33 

.0097OO 

.010833 

.012167 

.019007 

.014500 

.01M«7 

.  0167<r7 

.OlMOO 

.010607 

.02l6€r7 

.023000 

.035000 

.0266Or7 

.028300 

.032607 

.036607" 

.042r*OO 

.049333 

.036oer7 

.066000 
.08OOCr7 
.1067 
.1«67 


Jnch. 
D. 

.000133 

.OO0134 
.  OO0200 
.  000166 
.  000134 
.  OO01Q6 
.  000167 
.  000033 
.  000034 
.  000033 
.  000033 

.  oooo:}4 

.  000033 

.  O0OO33 

.  000034 

.  0OOO33 

.  007233 

.000000 

.000167 

.0O1133 

.0O1334 

.001500 

.000^3 

.  OOOM7 

.001300 

.  OOI733 

.001167 

.  002200 

.001133 

.  002000 

.  OOI667 

.  001833 

.  004167 

.  004000 

.  O05S33 

.  006833 

.  007334 

.  000333 

.014667 

.026038 

.0600 


Permanent 


InOL 


0. 

a 

0. 
0. 
0. 
0. 
0. 

a 


OOOIOO 


006033 


011833 


SooceMlTe 
penoAnent 

Mt. 


In4h. 


0. 


InitUlload. 


000100 


004000 


EUstioUmit. 


Tensile  ■trength. 
Load  at  time  of  rapture. 


General  wmmary. 

• — lU^Jw-W^or  oxiirfnal  section poonds..       76,800 

Mi«niihpeT»quaT«i»J".^jj3f  section do....        44.000 

^' ^^'t  ^d«  stSSn  «^t  etotic Umit do...      .001400 

perincliuodeTSJw       ^^    ^^j^ ^^  204 

&  diMnetor  at  po  w*     .^,  ^^tum  of  original  section 59. 8 

in  area  after  roptuxe,  pe *» ".Oftwnneck 

-1— --~of  riiptnie.-j^----- gHky 

ri>M»eler  of  brolten  aaxTa«*»  •  -  -  iz  ^e»  „  •«  «  .. 
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TESTS   OF  IRON   AND   STEEL. 


No.  888. 

Marks,  ^^,  i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Foundt. 

250 

1.250 

2,500 

8,750 

5,000 

6,250 

7,600 

8,750 

9,000 

0.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

18,000 

13,250 

18,500 

18,750 

14,000 

14,250 

14.500 

14.750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,0p0 

20,500 

21,000 

21,500 

21.590 


Persqnare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
86,000 
87.000 
88.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,360 


Elongation 
per  inch. 


Inch. 
0. 

.  000233 
.000367 
. 000500 
.  000700 
.000867 
.  001033 
.001200 
.  001238 
.001267 
.001300 
.001333 
.  001307 
.001400 
.  001433 
.001407 
.001500 
. 001533 
.001633 
.  001767 
.  002200 
.002400 
.003467 
.004267 
.005467 
.006467 
.007800 
.009000 
.010000 
.011167 
.  012333 
.013333 
.  014500 
.  017267 
.  019333 
.022067 
.  0J4C67 
.  028167 
.  031433 
.  03.1600 
.  039833 
.045600 
.054000 
. 063000 
.076333 
.1067 
.1333 


Suocessive 

elongation 

per  inch. 


Inch. 
0. 

.000238 
.  000184 
.000183 
.000200 
.000167 
.000166 
.000167 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.  000034 
.000033 
.000038 
.  000100 
.  000134 
.000433 
.000-^00 
.001067 
.000800 
.  001200 
.001000 
.  001333 
. 001200 
.001000 
.  001167 
.001166 
. 001000 
.001167 
.002767 
.002066 
.  002734 
.002600 
. 003500 
.  003266 
.  004167 
.  004233 
.  005767 
.008400 
.000000 
.013333 
.030367 
.0266 


PermaneBt 

BOt. 


0. 

.000067 
.000067 
.000067 
.000067 
.000067 
.000067 
.000067 


000100 


000183 


001833 


Saocesslre 

penoanent 

set. 


0. 


Jneft. 


.000067 


0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.000083 


.001700 


Semarka. 


Initial  load. 


Elaatlo  limit. 


Tenaile  strength. 


General  summary, 

Bpeoiflo  gravity inch..    7.8508 

Hardne^9 14.54 

Tensile  strength  persqnare  inch  of  original  section pounds..    86,860 

Elastic  limit  per  sanare  inch  of  original  section do —    45,000 

Elongation  per  incn  after  ruptn  re inch . .    0. 2383 

Elongation  per  inch  under  strain  at  elastic  limit do 001683 

Keduotion  in  diameter  at  point  of  mptnre do....       .154 

"Beduction  in  area  after  rnpture,  percentamof  original  section 47.2 

Position  of  raptnre ".  6  from  middle  of  stem 

Character  of  broken  sorfaoe > silky:  tcaoesof  grannlation 

Elongation  of  inch  section , ".28*.  ".80*,  ".U 


TESTS  or  IRON  AKO  STEEL. 
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Marks, 


8Tm 
.  MTsO 

Diameter,  ^^564• 

Sectional  area,  .25  square  inch 


Ko.  889. 


Applied  loads. 


I' 


TotaL 


PowMb. 

260 

1.2S0 

2,500 

3,730 

5^000  . 

6,250 

7,500 

8,750 

9,000 

fl^250 

8,500 

9^750 

10,000 

10^250 

10.600 

10^750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12.500 

12,750 

13.000 

18,250 

13,500 

13.750 

14,000 

li,2S0 

14,500 

14,750 

15,000 

15,500 

10.000 

lfl;500 

17,000 

17,500 

18,000 

18,500 

19^000 

19,500 

20,000 

20.500 

20^820 


Per  Moarft 
i&en. 


Poimdf. 

1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
80.000 
85,000 
80,000 
87.000 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
68,000 
54,000 
55,000 
50.000 
57.000 
58,000 
M^OOO 
00,000 
02,000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
76.000 
78.000 
8a  000 
82.000 
88,280 


Eloncmtlmi 
per  moh. 


Inch. 

a 

.000167 
.000388 
.000500 
.000667 
.000883 
.001000 
.001188 
.001167 
.001200 
-.001200 
.001288 
.001800 
.001367 
.001500 
.001067 
.001767 
.002200 
.003588 
.004200 
.006267 
.006388 
.007688 
.008467 
.009267 
.010288 
.011467 
.012888 
.018607 
.014667 
.0158i<8 
.016883 
.018200 
.020888 
.024000 
.027838 
.030700 
.034400 
.038067 
.044667 
.060667 
.059167 
.071167 


.1400 


SnooestiTe 

elongation 

per  inch. 


Inch. 

0. 

.000167 
.000166 
.000167 
.000167 
.000160 
.000167 
.000188 
.000084 
.000033 

0. 

■  oooog 

.000067 
.000067 
.000188 
.000067 

.000200 
.000483 
.001833 
.000667 
.001067 
.001066 
.001200 
.000934 
.000800 
.000966 
.001234 
.001366 
.000<^ 
.001000 
.001166 
.001000 
.001307 
.002688 
.003167 
.008888 
.008367 
.008700 
.004267 
.006000 
.006000 
.008500 
.012000 
.022188 
.0467 


set. 


Saoo«aaiTe 

pennenent 

set. 


l9Uk. 

a 

.000033 
.000033 
.000033 
.000067 
.000067 
.000067 
.000067 


Ineh» 
0. 

.000038 
0. 
0. 

.000034 
0. 
0. 
0. 


000100 


000800 


005667 


.000063 


.000700 


IhittalkMid. 


Xlaatio  limit 


.004887 


Tenalle  strength. 


General  eummary, 

TensQe  straigth per  sqaare  inch  of  oriffinal^ section pounds..    83,280 

Elaetie  limit  per  Moare  inch  of  orlgfauu  section do 43,000 

Xkmgation  per  inch  after  mptare inch..    0.2500 

]lkm|C»t]on  per  inch  vnder  strain  at  elaetio  limit do 001567 

Rednetimi  in  diameter  at  point  of  raptnxe do 164 

ftedoetioa  in  are*  after  rapture,  per  oentnm  of  original  section 47.2 

PosiUonof  rnptnre ".  25  from  middle  of  stem 

Ciianeter  of  broken  surfsoe sUky 

XloBgationofinoh  sectiwns ".19*,  ".41,  ".15 

8.  Ex.  36 13 
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TESTS  OF  IBON  AND  STEEL. 


No.  890. 


MarkS)  m  Ti,  m 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 


Applied  loadB. 


TotaL 


Poundt. 

250 

1,260 

2,600 

8.760 

5,000 

0.260 

7,500 

8,750 

9,000 

0,260 

0,600 

0,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,250 

12,500 

12,760 

13,000 

18,260 

13,500 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

15,600 

10,000 

10,600 

17,000 

17,600 

18,000 

18,500 

10,000 

10,500 

20,000 

20,500 

20, 610 

17,000 


Persaoare 
inoo. 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
60,000 
.57,000 
•68,000 
50,000 
00,000 
02,000 
64,000 
00,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,  UOO 
80.000 
82,000 
82,440 


Elongstion 
per  incb. 


Ineh, 
0. 

.C00138 
.000300 
.000467 
.000638 
.O0C80O 
.000033 
.001100 
.001107 
.001200 
.0012U0 
.001267 
.001300 
.001307 
.  001467 
.002038 
.004267 
.005433 
.006233 
.006767 
.007867 
.008700 
.  010107 
.011000 
.011033 
.012033 
.014000 
.015000 
.016600 
.018000 
.  010267 
.020500 
.022000 
.024^33 
.027500 
.031000 
.034500 
.038333 
.043333 
.050667 
.058000 
.067833 
.0000 
.1167 
.1667 


Saeoeasire 

elongation 

per  inch. 


Jnfih. 

0. 

.000138 
.000167 
.000167 
.000166 
.000167 
.  000183 
.000107 
.000067 
.000033 

0. 

.000067 
.000038 
.000067 
.000100 
.000566 
.002234 
.001166 
.000800 
.000534 
.001100 
.000833 
.  001467 
.000833 
.000033 
.000700 
. 001367 
.001000 
.001600 
.001400 
.001267 
.001233 
.001500 
.002833 
.002667 
.003500 
.003500 
.003833 
.005000 
.007334 
.007338 
.009833 
.022167 
.0267 
.0400 


Permanent 
aet.     . 


Snoceaaive 

permanent 

■et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inek, 


0. 


.000038 


.003807 


.000038 


.003834 


.008200 


.004338 


Bemarka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 
Load  at  time  of  mptare. 


General  aummarif, 

Tensfle  strength  per  aqoare  inch  of  original  section pounds..    82,440 

Elastic  limit,  per  square  inch  of  odginol  section do  ...    41,000 

Elongation  per  inch  after  ruptare inch..    0.2367 

Elongation  per  inch  under  strain  at  elastic  limit do 001367 

Kedootion  in  diameter  at  point  of  rupture do 168 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface sUky,  traces  of  granulation 

Elongation  of  inch  sections ".  18, ".  38*,  ".15 


TESTS   OP  IRON   AND   STEEL. 
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Tube  No.  25.-8''  Converted  Rifle. 


No.  914. 

Marks,  b"*i 

Diameter,  ''.564. 

Sectional  area,  .25  square  iDoh. 


Applied  loftdB. 


Total. 


250 

1.2S0 

2,600 

8.750 

5,000 

0,250 

7,500 

8»750 

0.000 

0.250 

9,500 

0.750 

10,000 

10.230 

10.500 

10,750 

11,000 

11,250 

11.500 

11.750 

12.000 

12.250 

12.500 

12,750 

18.000 

13,2^) 

13,500 

13,750 

14,000 

14,250 

K500 

14.750 

15.000 

IS.  500 

10.000 

IS.  500 

17.000 

17,500 

18.000 

18^500 

18.000 

10,600 

10,700 

17,200 


Persaasre 
incn. 


Pounds. 
1,000 
6.000 
10.000 
15.000 
20,000 
26,000 
80,000 
33.000 
86.000 
87.000 
88.000 
30.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61.000 
62,000 
63.000 
54.000 
55.000 
56,000 
57,000 
58,000 
50,000 
00.000 
02.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
70,000 
78,000 
78.800 


Elongation 
periaoh. 


JiMft. 

0. 

.000188 
.000333 
.000500 
.000667 
.000888 
.001000 
.001167 
.001200 
.001233 
.001267 
.001800 
.001338 
.001338 
.001367 
.001400 
.061567 
.001700 
.007007 
.007400 
.008500 
.009667 
.010738 
.011267 
.012867 
.018983 
.015400 
.016388 
.018000 
.019067 
.020700 
.021788 
.023500 
.026838 
.031500 
.035267 
.040300 
.040500 
.054000 
.062888 
.076667 
.1038 
.1000 


SaoeoMiTe 

eloniiation 

per  inch. 


JimA. 

0. 

.000133 
.000200 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000083 

0. 

.000084 
.000033 
.000167 
.000188 
.003367 
.000338 
.001100 
.001067 
.001166 
.000534 
.001100 
.001506 
.001467 
.000038 
.001667 
.001067 
.001633 
.  001088 
.001767 
.008333 
.004667 
.003767 
.005033 
.006200 
.007500 
.006838 
.  012834 
.027638 
.0567 


Permanent 
set. 


/luA. 

0. 

.000033 
.000038 
.000067 
.000067 
.000067 
.000067 
.000067 


000100 


000267 


006807 


SaoceesiTo 

permanent 

set. 


Inek. 
0. 

.000033 
0. 

.000034 
0. 
0. 
0. 
0. 


000033 


000167 


008600 


Eemarka. 


Initial  load. 


Elaatlo  limit 


TenaUe  atrengtb. 
Load  at  time  of  mptoie. 


General  eummary, 

Spedfici^Ti^ 7.8590 

Hardaeaa    12.64 

TcBalle  ntrenKth  per  eqnare  inch  of  orislnal  section pounds..    78,800 

Slaatic  limit  per  Moare  inch  of  original  seotion do 43.000 

EloDgation  per  inch  aftermptare Inch..    0.2433 

EkmcatioB  per  inch  under  straiii  at  elastic  limit do 001400 

Sedoction  in  diameter  at  point  of  mptare do 164 

Bedoc^on  in  area  after  rapture,  per  centam  of  original  section 49.7 

Position  of  raptnre ".85from  neck 

Cbaiaeter  of  broken  aurflMie ailky 

KkHigatJoBofinehieotlona ".40\  ".18,  ".15 
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TESTS  OF  iSOV^AirS  STESL. 


No.  915. 

Maxks,  b'^-o 

Diameter,  ^'.603. 

Sectional  area,  .25  square  incli. 


Applied  loads. 


total. 


foundt. 

250 

.1.250 

2,500 

8,760 

6,000 

6.250 

7.500 

8,750 

9,000 

0,250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,760 

11.000 

11,250 

11,600 

11.750 

12,000 

12,250 

12,500 

12,750 

13, 000 

13.250 

13,500 

13.760 

14,000 

14,250 

14,500 

14, 760 

15,000 

15,500 

16.000 

16,600 

17,000 

17.600 

18,000 

18,600 

19,000 

19,500 

20.000 

20,830 

17,400 


Per  Bqnare 
inon. 


Pcitndt. 
1.000 

^ooo 

10.000 
15,000 
20,000 
25.000 
80,000 
35.000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
48.000 
44.000 
46,000 
46,000 
47.000 
4A,000 
40,000 
50,000 
61,000 
62,000 
53,000 
54.000 
55.000 
56.000 
57,000 
68.  COO 
69,000 
60,000 
62,000 
64,000 
66,0Q0 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,820 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.000267 
.000400 
.000633 
.000767 
.000967 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001867 
.001400 
.001433 
.001600 
.006033 
.006900 
.007867 
.009000 
.  010200 
.010767 
.011700 
.  012733 
.013967 
.015000 
.  016300 
.017467 
.019000 
.020033 
.021733 
.024667 
.027667 
.030667 
.036667 
.041667 
.047067 
.0533?t8 
.063333 
.075000 
.0967 
.1600 


Snooessive 

elongation 

perlnch. 


Ineh. 


0. 


.000100 
.000167 
.000188 
.000238 
.000184 
.000200 
.000188 
.000038 
.000034 
.000033 
.000033 
.000034 
.000038 
.000067 
.000033 
.000033 
.000107 
.004433 
.000867 
.000967 
.001133 
.001200 
.000567 
.000938 
.001033 
.001234 
.001038 
.001300 
.001167 
.001533 
.001033 
.001700 


)3000 
.008000 
.006000 
.005000 
.005400 
.006266 
.010000 
.011667 
.0217 
.0533 


Permanent 
set. 


SnceessiTto 

permanent 

set 


Xnth. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000183 


.008267 


tneh. 


0. 


000133 


008134 


|l^fW.»VM- 


Initial  load. 


EUwtio  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eummary. 

Tensile  strength  per  square  inoh  of  original  section IK>nnds..    81,320 

Eiastio  limit  per  square  inch  of  original  section do....    44,000 

Elongation  per  incn  after  mptiire inch..    0.2367 

Elongation  per  inch  under  strain  at  elostio  limit do 001433 

Bednction  in  diameter  at  point  of  raptnro do 153 

Keilactlon  in  area  after  rupture,  x>er  centum  of  original  section '. 47.2 

Position  of  rupture ".87  firom  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".88*,  ".13 
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TESTS   OF   IRON  AND   STEEL. 


Marks,  i^'fi 


No.  917. 


Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,  too 
8,750 
10,000 
10,250 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
18,500 
13,750 
14,000 
14,250 
14^600 
14,760 
•15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19.000 
10,600 
20,000 
20,500 
21,000 
21,020 
18, 100 


Per  square 
inch. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20, 000 
25. 000 
3U,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
64,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
84,080 


Elongation 
per  Incli. 


Inch. 
0. 

.000133 
.  000267 
.  000400 
. 000567 
.  00U733 
.  0(H)900 
.  001067 
.  001233 
.001267 
.0013(M) 
.  001333 
.001400 
.  001433 
.002100 
.002567 
.003200 
.001067 
.006667 
.007067 
.007800 
.  008467 
.010000 
.  010867 
.012183 
.012000 
.014667 
.015667 
.016867 
.020000 
.022383 
.025000 
.029000 
.032500 
.036333 
.041333 
.046667 
.  051667 
.064500 
.078333 
.1100 
.1333 


Suooessiye 

elonKatioa 

per  inch. 


Inch. 
0. 

.000133 
.  000184 
. 000133 
.000167 
.000106 
.  000167 
.000167 
.000166 
.000034 

.oooo:)3 

.000033 
.000067 
.000033 
.000667 
.000467 
.000633 
.000867 
.002600 
.000400 
.000733 
.000667 
.001533 
.000867 
.001206 
.000767 
.001767 
.001000 
.001200 
.003188 
.  002.S33 
.002667 
.004000 
.003500 
.003833 
.003000 
.005334 
.008000 
.009833 
.  013833 
.031067 
.0233 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000067 


004900 


Sncoeaslye 

peimaneat 

set. 


Remarks. 


0. 


Ineh. 


000067 


004888 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary, 

Spedflc  gravity 7.8551 

Hardness 18.69 

Tensile  strength  per  square  inoh  of  orifl^nal  section pounds..  ^84,080 

Elastic  limit  ]>ersanAre  inch  of  original  section do  ...    4^000 

Elongation  per  inon  after  rupture inch. .    0. 2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001438 

Beduction  in  diameter  at  point  of  rupture do 154 

Itedncbtoninareaafterrupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".75  from  neck 

Character  of  broken  BurflMse silky.  Interspersed  with  granular  metal 

Elongation  of  inoh  sections '^88*, ».  18,  ".  la 
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Halts,  *^ 


1^0.  916. 


Diameter,  '"M^ 

Sectional  area,  J2S  square  inch. 


ApfBedbid. 


Titd. 


Per 


rMtoan 


I 


1,» 

196 
3,73 

7.SflB 

•  » 

^a 
nsi 

1I,W 

aw 
n.» 
am 
!!,:» 

usa 

12,SH 

urn 
]&» 

urn 

H» 
HSN 

UW 
liM 

IIW 

n,w 
n.M 
iiw 

KM 

n,m 

ASM 

auM 


I 


1,000 

s,ow 

10,  (M» 

IS,  000 

20,000 

3S,O0O 

30.000 

35,000 

36,000 

97.000 

38.000 

80,000 

40,000 

41,000 

43,000 

43,060 

44.000 

45,000 

40,000 

47,000 

48,000 

49,000 

S0.00O 

51,000 

52,600 

53.000 

54.000 

55.000 

56^000 

57,000 

58,060 

S9>(00 

00,000 

62,000 

u.eoo 

66.000 
68,000 
70,000 
72,060 
74,090 
76.000 
78.000 
Sfl^OOO 
81,760 


per  inch. 


Ol 

.000100 
. 000267 
.000433 
.000600 

.000767 
.000839 

.001100 

.001133 

.001107 

.001200 

.001233 

.001207 

.001300 

.001333 

.001400 

.001433 

.001467 

.005067 

.006333 

.007367 

.008333 

.000687 

.010667 

.011667 

.012400 

.013500 

.014700 

.016167 

.017633 

.018733 

.019700 

.021333 

.024500 

.027500 

.031000 

.035133 

.040667 

.045667 

.052500 

.061533 

.073333 

.0967 

.1633 


SocoessiTe 
periMh. 


Jndk. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000014 
.000033 
.000033 
.000067 
.000033 
.000034 
.004200 
.000666 
.001034 
.000966 
.001334 
JK)1000 
.001000 
.000733 
.001100 
.OOKOO 
.001467 
.001468 
.001100 
.000967 
.00i!B33 
.008167 
.003000 
.003500 
.004188 
.005534 
.005000 
.006833 
.009033 
.011800 
.023367 
.0666 


PenuaneDt 

Mt. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000067 


.007767 


SaooeMire 

permanent 

■et. 


Bemftrke. 


0. 


IndL 


Xnittalloed. 


.000067 


.007700 


Blastlo  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

i^'fcjtwa^fli  per  equate  indi  of  orlsinal  soetion pounds . 

Ip^sqaareinclioforiginaraeotion ...do  .. 

I  perinea  after  rupture j inch. 

1  per  bch  under  strain  of  elastic  limit do... 

^^^^  hi  diaoieter  at  point  of  rupture do... 

fyMB  in  irea  after  mpwrft.  per  oentnm  of  origiaal  section 

5*i"i«( rapture at  middle  of  *«•  em 

r  DTokea  Burfue silky 

iflfiBchsecaoM ^ ".17,  ".45», 'U8 


81,760 

45.000 

0.  2007 

.  001407 

.164 

40.7 
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TESTS  OF  IBON  AND  8TSEL. 


Marks,  m  t.^i 

Diameter,  ^^564. 

Sectional  area,  .25  sqaareincb. 


Ko.  919. 


Applied  loada. 

Elongation 
per  inch. 

SaoceBslTe 

elonsatlon 

p«r  Ineh. 

Permanent 
■et. 

Sacoeaalve 

pennaaent 

aet. 

\ 

Total. 

Per  sqaare 
inch. 

Poundi. 
250 
1.250 
2.500 
8,750 
6,000 
6,250 
7,500 
8,760 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12. 000 
12.250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,500 
16.000 
16.600 
17.000 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21.500 
21, 620 
19,000 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 

.   69,000 
60,000 
62,000 
64,000 
66,000. 
68,000 
70.000 
72,000 
74,000 
70,000 
78.000 
80.000 
82,000 
84.000 
86  000 
86.080 

Inch. 
0. 

.000167 
.000383 
.000500 
.000667 
.000833 
.  001000 
.001167 
.001300 
.001333 
.  001307 
.001400 
.001438 
.001538 
.001667 
.001800 
.003500 
.O0.V)O0 
.00()333 
.006900 
.007433 
.008400 
.000267 
.  010533 
.011800 
.012867 
. 013733 
.014500 
.015667 
.018167 
.  021338 
.025000 
.  027687 
.  030333 
.033867 
.038000 
.042833 
.048333 
.055833 
.063667 
.0833 
.1233 
.1567 

Inch. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000107 
.000133 
.000033 
.000034 
.000033 
.000033 
.000100 
.000134 
.000133 
.001700 
.001500 
.  001333 
.000567 
.000533 
,  .000967 
.000867 
.  001266 
.001267 
.001067 
.000866 
.000767 
.001167 
.002500 
.003166 
.003667 
.002667 
.  002066 

. .  003334 
.004833 
.004833 
.005500 
.007500 
.007884 
.016633 
.0400 
.0334 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000038 
.U00033 
.000033 
.000038 

Ineh, 
0. 

Tnitlal  load. 
Blaatio  limit. 

Tensile  atrenfcth. 
Load  at  time  of  raptme. 

.000088 

0. 
0. 
0. 

.000167 

.000184 

.004467 

.004800 

• 

• 

1 

General  sumtnary. 


Tensile  etrength  per  square  inch  of  original  section poands. 

Elastiollmit  per  square  inch  of  orijcinai  section do... 

Elongation  per  inch  after  rapture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Redaction  In  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ''.76  inch  fh>m  middle  of  stem 

Character  of  broken  surfkoe silky,  interspersed  with  granalar  metal 

Elongation  of  inch  sections ^ ".85*,  ".19,  ".16 


86.080 
44,000 

a2aoo 

.001438 
.144 
44.6 


TESTS  OF  IRON  AND  STEEL. 
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Tube  No.  26.--8''  Converted  Kifle. 


Marks,  ^^^, 

Diameter,  ''.563. 

SeetiODal  area,  .25  sqaare  inch 


No.  968. 


Applied  loads. 


Total 


250 

1,290 

2,500 

3,750 

5,000 

fl,250 

7,500 

g,750 

9.000 

9,250 

9.500 

9.730 

10.000 

10.250 

10,500 

ia750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

:a,5oo 

13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,500 
10,000 
10,500 
17,000 
17,500 
18»000 
18,500 
18,800 


Persanare 
iaoii. 


Poundt. 
1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
36.000 
37,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
90,000 
61,000 
52,000 
63,000 
54,000 
56,000 
66,000 
67,000 
66,000 
69,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
75,200 


Eloii;:atioii 
perlnoh. 


Inch, 
0. 

.000067 
.000233 
.000400 
.000533 
.000700 
.000867 
.001033 
.001067 
.001100 
.001133 
.001167 
.001233 
.001767 
.003738 
.004033 
.005033 
.007000 
.008267 
.009267 
.010467 
.012183 
.  013467 
.  014483 
.015483 
.016833 
.  018167 
.019000 
.021667 
.023188 
.024833 
.026667 
.028467 
.032367 
.037333 
.043733 
.050667 
.058833 
.071667 
.0067 
.1533 


SocceMWe 

elonjrttlon 

IMfiooh. 


Inch. 
0. 

.000067 
.000166 
.000167 
.00013tt 
.000167 
.000167 
.000166 
.000034 
.000033 
.000038 
.000034 
.000066 
.000534 
.001966 
.001200 
.001000 
.001067 
.001267 
.001000 
.001200 
.001666 
.001334 
.000006 
.001000 
.001400 
.001384 
.001783 
.001767 
.001466 
.001700 
.001834 
.001800 
.003900 
.  004066 
.006400 
.006934 
.00P666 
.012334 
.025033 
.0566 


Permanent 
•et. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Indi. 


SacoeMive 

permanent 

■et 


Indi, 


.000033 


.000083 


.005467 


.011600 


.005134 


.006183 


Bemarka. 


Initial  load. 


Slaatio  limit. 


Tenaile  strength. 


General  summary, 

c  gravity 7.8571 

em 12.06 

Tcnalie  etreagth  per  aqoare  inch  of  original  section ponnds..      76,200 

BlMtio  limit  per  sqnare  inch  of  original  section do 40,000 

XloogatioD  per  inen  after  rapture inch..      0.2088 

SloDg9tJon  per  inch  under  stmin  at  elaatiti  limit do 001288 

Seduction  in  diameter  at  point  of  mptare do oai 

BedaetioB  in  area  after  mptare,  percentnm  of  original  section 27.0 

Peekicmof  mptare , ".5  IVom  middle  of  stem 

Cbaraeterof  broken  snrface granular,  dull  silky  spot  at  the  oircumferenoe 

Elongation  of  inch  aectiona ".10,  ".27*. 'M5 
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TESTS   OF   IRON  AND   STEEL. 


No.  989. 
Marks,    stm 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Found: 

250 

1.250 

2,500 

8,760 

5,000 

0.250 

7,500 

8,750 

9.000 

9,250 

9.500 

9.760 

10,000 

10.250 

10.500 

10, 750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,760 

15,000 

15,500 

16.000 

10,500 

17.000 

17,600 

18.000 

18, 500 

19,000 

19,480 

17,400 


Persqpare 
inoh. 


Pwindt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
30,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47.000 
48.000 
49,000 
50.000 
61,000 
62.000 
53,000 
64,000 
55,000 
50,000 
67,000 
5a  000 
69.000 
00,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
77,920 


Eloniration 
per  inoh. 


Inch, 
0. 

.000188 
.000800 
.000488 
.000600 
.000767 
.000900 
.  001033 
.  001067 
.001100 
.001133 
.  001167 
.001 '.'88 
.001267 
.001038 
.004067 
.005600 
.006600 
.007933 
.008583 
.009733 
.  010700 
.011933 
.018667 
.014033 
.015667 
.016667 
.018067 
.019667 
.021100 
.022833 
.024333 
.  025933 
.029833 
.033667 
.038100 
.044388 
.050000 
.05000C 
.071667 
.0933 
.1567 


Socoeaaive 

eloDgation 

per  inch. 


Inoh, 
0. 

.000133 
.000167 
.000133 
.000167 
.000167 
.000133 
.000183 
.000034 
.000033 
.000033 
.000034 
.000036 
.000034 
.000666 
.  002134 
.  001533 
.001000 
.001333 
.000600 
.001200 
.000967 
.001233 
.  001734 
.001266 
.000734 
.001000 
.001400 
.001600 
.001438 
.  001738 
.001500 
.001600 
.003900 
.003834 
.004488 
.006233 
.003667 
.009000 
.012667 
.  021638 
.0634 


Permanent 
set. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000033 


005000 


SaooeMlTe 
pemument 


Inch, 


.000033 


.004967 


010100 


.006100 


Initial  load. 


Elastio  limit 


Tenaile  strength. 
Load  at  time  of  mptnre. 


General  eummary. 

Tensile  strength  per  square  inrh  of  original  section pounds..    77,920 

Slastio  limit  per  square  ioch  of  original  section do 41,000 

Elongation  per  inoh  after  niptare inch..    0.2300 

Elongation  per  inch  under  strain  at  elastio  limit do 001267 

Reduction  in  diameter  at  point  of  mptnre do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 86. 4 

Position  of  rupture ".76  from  middle  of  stem 

Character  of  broken  sorikoe,  granular,  dull  silky  spot  at  circumference,  cracks  deyeloped  in  oylindxi- 

oal  surfkoe  of  stem. 
Elongation  of  inch  8doti<n» ".80*,  ".25,  ".14 


TESTS  OF  IBOK  AXD  8T££L 
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No.  »70. 
Marks,  ^Sij 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


ToteL 


250 
1,260 
9L500 
S,7S0 
S,000 

e.2So 

7.500 
8^750 
fi.000 
»,250 
0,500 
0.750 
10,000 
10.250 
10,500 
10.750 
11.000 
11.250 
11,500 
11.750 
12.000 
12.250 
12,500 
12,750 
18.000 
13.250 
13.500 
ia.750 
14.000 
H,2S0 
14.500 
14,750 
15,000 
15.500 
10.000 
10,500 
17,000 
17.500 
18,000 
18.500 
19.000 
10.500 
10.550 
161.800 


Peraqiutfe 
ineii. 


1,000 
5,000 
10,000 
15,000 
20.000 
2^000 
80,000 
86,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
40,000, 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
60,000 
67.000 
68,000 
60^000 
00.000 
02,000 
04,000 
00,000 
68.000 
70.000 
72.000 
74,000 
70.000 
78.000 
78,200 


BloDntUm 
per  ueh. 


Inch. 
0. 

.000033 
.000200 
.000367 
.000500 
.000033 
.000800 
.000067 
.001000 
.001033 
.001007 
.001067 
.001100 
.001400 
.003107 
.004407 
.005633 
.00C667 
.008187 
.006600 
.000067 
.01U600 
.011700 
.012333 
.018267 
.014500 
.015838 
.017600 
.018000 
.010900 
.02IW7 
.023233 
.025000 
.028333 
.031007 
.036407 
.041667 
.047007 
.055000 
.006067 
.0833 
.1207 
.1567 


BacMMiTe 

ekmcmtkm 

perlnoh. 


Inch, 

0. 

.000083 
.000107 
.000107 
.000133 
.000188 
.000L07 
.000167 
.000088 
.000038 
.000034 

0. 

.000088 
.000300 
.001767 
.001300 
.001100 
.001034 
.001500 
.000433 
.001007 
.000033 
.001100 
.000638 
.000034 
.001238 
.001838 
.001707 
.COIOOO 
.001300 
.001967 
.001866 
.001767 
.003838 
.003334 

..004800 
.005200 
.000000 
.007883 
.011667 
.016633 
.0434 
.0300 


PeroMUMiit 


0. 
—.000083 

~.  000033 
-^000088 
-.000083 
^000033 
-s 000083 
—.000088 


SuOMMiTe 
IBM 


Jndk. 


0. 

— .1 
0. 
0. 
0. 
0. 
0. 

u. 


—.000033 


.006100 


009867 


0. 


.006188 


.004767 


InltliaUMd. 


BlMtto  limit 


Teqsile  ttraigth. 
TjotA  at  time  of  rnptare. 


General  summary, 

TenaileotrenKtliporaqiuuvinohoforisiiialoection ponnds..    78,200 

£laatte  limit  per  square  Inch  ofoTigiDalaeotion do....    40.000 

Elongation  per  incQ  aftermptare inch..    0.2700 

Wjgtnjrmijan  per  incli  under  Strain  at  elastlo  limit do 001100 

fiedaction  in  diameter  at  point  of  mptore do 174 

Iteductkm  in  area  ajftermptore,  per  centum  of  original  section 62.2 

PocMoii  of  rapture at  middle  of  stem,  oblione 

Character  of  broken  aarfaoe v.v«"AL*ift2 

gi^— £■*!<>«  ^f  i^^^i|  lOTtifffino • — ".19,  ".46*,  ".11 
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TE8T8  OF  IBON  AND   STEEL. 
No.  971. 


MarkS)  J  xfi 

Diameter,  '^564. 

Sectional  area,  .25  Bqaare  inch. 


Applied  loads. 


Total 


Pounds. 

250 

1,250 

2,600 

8,760 

6,000 

6,250 

7,600 

8,760 

9,000 

9,250 

0,500 

9,760 

10,000 

10,250 

10,600 

10,760 

11^000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,760 

13,000 

13,250 

18.600 

13,760 

14,000 

14,260 

14,600 

14,760 

16.000 

15.500 

10.000 

16,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

29,000 

20,470 

2Qp800 


Persqiiare 
inoh. 


PoundM. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
68,000 
54,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,880 


Slonjcatton 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000483 
.000600 
.000767 
.000933 
.001100 
.  001100 
.001133 
.  001167 
.001200 
.001233 
.001300 
.001367 
.001467 
.001633 
.002467 
.001267 
.004033 
.006000 
.007000 
.008333 
.009000 
.009800 
.  011000 
.  0121G7 
.  013267 
.014333 
,  .015167 
.010733 
.  018033 
.010500 
.021033 
.  025167 
.028333 
.  031867 
.037600 
.  042167 
.048333 
.056667 
.068333 
.0867 
.1438 


Stioceesive 

eloD|ration 

perincb. 


Ineh. 

0. 

.000100 
.000167 
.O0OJ66 
.000167 
.000167 
.000166 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.  000067 
.000067 
.  OOOICO 
.000066 
.000934 
.001800 
.000660 
.001067 
.001000 
.001333 
.000667 
.000800 
.001200 
.001167 
.001100 
.001066 
.000834 
.0P1566 
.  001300 
.  001467 
.302433 
.003234 

.oosioe 

.003534 
. 005733 
.004567 
.006166 
.008334 
.011666 
.018367 
.0566 


Fermanont 
set. 


Inch. 


0. 
0, 
0. 
0. 
U. 
0. 
0. 
U. 


Successive  | 

permaneot ; 

set.        I 


Semarks. 


Inch. 


0. 


Initial  load. 


0. 


.000967 


.006433 


.000067 


.005466 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  ntptare. 


General  eummary. 

Speoiflo  gravity 7.8561 

Hardneas 16.16 

Tensile  strength  per  square  inch  of  original  section pounds . .      81. 880 

Elastio  limit  per  square  inoh  of  original  section do....      44,000 

Blongatlon  per  inch  after  rupture  inch..      0.1800 

Elongation  per  inoh  under  strain  at  elastio  limit do 001633 

Keduotion  in  diameter  at  point  of  rupture do .064 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture 1"  ftromneok 

Character  of  broken  snrfiace granular,  sma^  dull  spot  at  the  circumference 

Blongatioiiof  inohaecUoos , ".20*,  ".20,  ".14 
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Marks,  M  So 

Diameter, "  J64. 

Sectional  area,  .25  square  inch. 


No.  972. 


.Applied  loads. 

Eloosstion 
per  iDch. 

SocceeeiTe 

eloDgatlon 

per  inoh. 

• 

Permanent 
set 

Snooeeeiye 

permaiMnt 

set 

Bemarks. 

Toul. 

Per  aqaare 
inca. 

Pound$, 

250 

1,250 

2,500 

3,750 

5,000 

6^250 

7.600 

8,750 

9,000 

9,250 

9,500 

9.750 

.     10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,  .SOO 

14,750 

15.000 

15.500 

18,000 

16,500 

17,000 

17.500 

18.000 

18.500 

19.000 

10,500 

20.000 

20,500 

20,940 

18^000 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
86.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,100 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64,000 
55^000 
66.000 
57,000 
58.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82;  000 
83,760 

Inch. 
0. 

.000183 
.000338 
.C00433 
.000633  , 
.000800 
.000967 
.001133 
.001167 
.001200 
.001233 
.0012«J7 
.001300 
.  001400 
.001467 
.001700 
.002467 
.003800 
.004667 
.005067 
.006200 
.007267 
.008233 
.008933 
.009033 
.010600 
.011933 
.013033 
.014000 
.015000 
.016167 
.017067 
.018600 
.020S33 
.024333 
.027067 
.030400 
.034838 
. 038667 
.044000 
.050000 
.  057500 
.069167 
.0933 
.1467 

Inch. 
0. 

.000133 
.000200 
.  000100 
.000200 
.000167 
.000167 
.000166 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000400 
.000067 
.000233 
.000767 
.001333 
.000867 
.000400 
.001133 
.001067 
.000966 
.000700 
.001000 
.000667 
.001333 
.001100 
.000967 
.001000 
.001167 
.000900 
.001533 
.002233 
.003500 
.002734 
.003333 
.003933 
.004334 
.005333 
.006000 
.007500 
.011667 
.024133 
.0534 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000U67 

Inch. 
0. 

Initial  load. 
SlaatioUmit. 

• 

Tensile  strength. 
Load  at  time  of  raptnre. 

"*.  000038" 
0. 
.000034 

.000100 

.000083 

.002107 

.002067 

.006338 

.004160 

...|. ....... 

General  summary. 

Teoefle  atrength  per  square  Incli  of  original  Motion pounds..    83,760 

Elastio  limit  per  sanare  inch  of  originaTseotion do 40.000 

Blongation  per  inch  after  rapture inch.      0.2483 

El0n2»tlon  per  inoh  under  strain  at  elastic  limit do..-!  .001800 

Redaction  in  diameter  at  point  of  rapture Uo 164 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ''.75  fh>m  neck 

Character  of  broken  surface silky,  with  traces  of  granulation 

Skmcation  of  inoh  seotiona ".39*,  ".19,  ".16 
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TESTS  OF  IBOK  AND  STEEL. 


No.  973. 

MarkSy  mtIm 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotftL 


Poundt. 

250 

1,250 

2,500 

8,760 

6,000 

6,250 

7,500 

8,750 

9,000 

9.250 

9,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,600 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

10,000 

16,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,600 

20,000 

20,500 

20,750 

17,900 


Per  aqnATe 
inon. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
68,000 
64,000 
65,000 
66,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,000 


Elongation 
per  inch. 


Inch. 
0. 

.000138 
.000267 
.000400 
.000567 
.000738 
.000900 
< 001067 
.001100 
.001100 
.001188 
.001167 
.001200 
.001267 
.001367 
.001467 
.001700 
.p02588 
.004067 
.004767 
.005833 
.006833 
.008267 
.008767 
.000833 
.010838 
.011833 
.012783 
.018833 
.014833 
.016333 
.  017400 
.018700 
.021667 
.024267 
.027533 
.030883 
.034838 
.039667 
.045000 
.050867 
.060400 
.071667 
.0967 
.1583 


SaocesaiTO 

elonication 

per  inch. 


Inch. 

0. 

.000133 
.000184 
.  000133 
.000167 
.000106 
.000167 
.000167 
.000083 

0. 

.000033 
.000034 
.000033 
.000067 
.COOIOO 

.dooioo 

.000238 
.000833 
.001534 
.000700 
.001066 
.001000 
.001434 
.000500 
.001066 
.001000 
.001000 
.000900 
.001100 
.001000 
.001500 
.001067 
.001300 
.002067 
.002600 
.003266 
.003300 
.004000 
.004834 
.005883 
.005867 
.009533 
.011267 
.025038 
.0566 


Permanent 

set. 


Inch. 


0. 
0. 

u. 

0. 
0. 
0. 
0. 
0. 


0. 


.001033 


.006288 


SacoessiTe 

permanent 

set. 


Jndi. 


0. 


001083 


005200 


Initial  load. 


Elastio  limit 


Tenaile  strength. 
Load  at  time  of  rapture. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  sect  ion pounds..    88,000 

Elastic  limit  per  square  inch  of  original  section do 41.000 

Elongation  per  inch  after  mpture inch..    0.2567 

Elongation  per  inch  under  strain  at  clastic  limit do 001267 

Reduction  in  diameter  at  point  of  rupture do 164 

Eedootion  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".65  Anom  middle  of  stem 

Character  of  broken  surfiftce silky 

Elongation  of  inch  sections ".25.  ".88*,  ".14 
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Tube  No.  28.-8''  Converted  Rifle. 


No.  936. 

Marks,  b*5*i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loadB.x 


TotaL 


Pounds, 

1,230 

•J,  r,oo 

3,750 

5,000 

6,200 

7.500 

8,730 

»,000 

0,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

ll,2S0 

11.500 

11.750 

12.000 

12;  250 

12.500 

12,750 

13,000 

13.230 

13.500 

13,750 

14,000 

14.250 

14,500 

14.750 

15,000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20.000 

20,000 

16,200 


Persoiutre 
inon. 


Pounds. 
1.000 
5,0U0 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
36,000 
37.000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
4(1000 
47,000 
4R,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
66,000 
56.000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,240 


Elongation 
per  Inch. 


Inch, 
0. 

.000133 
.000267 
.000433 
.000600 
.0UO767 
.000900 
.(>01033 
.001067 
.001100 
.  001133 
.001133 
. 001200 
.001238 
.001207 
.  OOIL'OO 
.001333 
. 001367 

.ooir>oi 

.002033 

.003067 

.004667 

.006333 

.  0'.7867 

.008633 

.000333 

.010383 

.011867 

.013500 

.014667 

. 016167 

.017067 

.018600 

.  021700 

.025000 

.028^33 

.034000 

.037938 

.013733 

.050667 

.060333 

.076333 

.1067 

.1367 


Snccesalve 

elonfration 

per  inch. 


Inch. 

0. 

.000133 
.  UO0134 
.000166 
.000167 
.000167 
.000133 
.000133 
.000034 
.000038 
.000038 

0. 
.000067 
.000033 
.000034 
.000038 
.000033 
.000034 
.000133 
.000533 
. 001034 
.001600 
.001066 
.001534 
.000766 
. 000700 
.001000 
.001634 
.001633 
.001167 
.001500 
.000900 
.001533 
.003100 
.003?00 
.003683 
. 005167 
.003933 
.00^800 
.006934 
.009666 
.016000 
.030367 
.0300 


Permanent 
set. 


Snooeeaire 

permanent 

aet. 


Inch. 


0. 
0. 
0. 
0. 


.000033 
.000033 
.000067 
.000067 


.000100 


.000100 


Inch. 


0. 


'  .000038 
0. 

.000034 
0. 


.000038 


0. 


InitlAlload. 


Elaatic  limit 


Tenaile  atrength. 
Load  at  time  of  mptura. 


General  summary. 

Speefflo  gravity ^ 7.8667 

Hardaeaa 14.54 

Tenaile  strengtli  per  aqnare  inch  of  original  aeotion ponnda..      8i>,  210 

Slaatic  Umit  per  aooare  inch  of  original  aection do....      45,000 

Skmgation  per  Inon  after  mptnre inch..     0.2400 

Elongation  per  inch  under  atrain  at  elaatio  limit do 001867 

Bedncdon  hi  diameter  at  point  of  roptore do 174 

Sedaetion  in  area  after  mptore.  per  centum  of  original  aeotion 62.2 

Poaitionof  mptiire l"fh>mneck 

C^axaeter  of  Sraken  aarfkce ailky 

of  indi  aeetiona ".41*.  ".18,  ".18 
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TESTS  OF  IfiON  AXm  8TBSL. 


Ko.  937. 

Marks,  BT?o 
Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Potmda, 

250 

1,250 

2,500 

8,760 

6,000 

0,260 

7,500 

8.750 

9,000 

9,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

18,500 

13,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,600 

10.000 

16.500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,600 

20,000 

20,600 

17,800 


Per  sanare 
incB. 


Poundt* 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 

.  44,000 
45,000 
i6,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
64,000 
55.000 
50,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Eloujcation 
perincli. 


Inch, 

0. 

.000188 
.000287 
.000488 
.000600 
.000767 
.000900 
.001088 

..001007 
.001100 
.001188 
.001200 
.001288 
.001867 
.001788 
.002000 
.003500 
.004567 
.003588 
.006233 
.007100 
.008188 
.009983 
.010400 
.  011267 
.012100 
.018888 
.014600 
.015738 
.016900 
.018400 
.019488 
.020838 
.024000 
.027067 
.080888 
.034888 
.089200 
.045000 
.051600 
.061500 
.072667 
.0807 
.1300 


SaeoeaeiTe 
elonication 
per  inob. 


Inch. 
0. 

.000188 
.000184 
.000106 
.000167 
.000167 
.000138 
.000188 
.000034 
.000063 
.000033 
.000067 
.000033 
.000034 
.000366 
.000667 
.000900 
.001007 
.000906 
.000700 
.000867 
.001033 
.001800 
.000407 
.000867 
.000838 
.001238 
.001267 
.001133 
.001167 
.001500 
.001038 
.001400 
.003167 
.003067 
.008766 
.004000 
.004367 
.005800 
.006500 
.010000 
.011167 
.014033 
.0433 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooeMlve 

permanent 

aet 


0. 


Inch. 


.000100 


.003083 


.008067 


Bemarks. 


Initial  load. 


.000100 


.002938 


.005034 


Elaatlc  Unit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  eummary. 

Tensfle  strength  per  square  inch  of  orisinal  section ponnds..      82,000 

Elastio  limit  per  square  inch  of  original  section do....     41,000 

Elongation  per  incn  after  rnptnre inch..      0.2S07 

BlongatioD  per  inch  onder  strain  at  elastic  limit do 001807 

Bednction  in  diameter  at  point  of  raptnre do 104 

Bedaction  in  area  after  raptare,  per  centum  of  original  section 49.7 

Position  of  mptore ".7£rom  middle  of  stem 

Character  of  orohen  surface z aUky 

Blongation  of  inch  sections ".82*,  ^.25^ 'Ml 
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209 


Marks,  b^\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  938. 


AppllMlkMda. 

• 

Elonpitioii 
per  inch. 

SoflcetaiTe 
elongation 
perlncli. 

Permanent 
■et. 

SncceasiTe 
permanent 

aet 

^     Bemarka. 

Total. 

V 

PerMuuxe 
Inob. 

PottfMlt. 

2S0 
1.250 
2,500 
a.  750 

Powndt. 
1,000 
5,000 
10,000 
15  000 
20.000 
25^000 
30.000 
35,000 
38.000 
37.000 
38.000 
30,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
40,000 
47.000 
48.000 
40.000 
50.100 
51,000 
52,000 
53,000 
54,000 
55.000 
60,000 
57.000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70.000 
72.000 
,74,000 
76,000 
78,000 
80,000 
82,000 

Inch, 
0. 

.000100 
.000283 
.000887 
.000688 
.000067 
.000600 
.000967 
.001000 
.001038 
.001067 
.001100 
.001188 
.001200 
.001233 
.001267 
.001400 
.001900 
.003267 
.004383 
.005388 
.006288 
.007283 
.007767 
.008R88 
.000867 
.  011188 
.012333 
.013500 
.014900 
.  016167 
.017300 
.018700 
021167 
024267 
.027500 
.031367 
.085333 
.040667 
.046333 
.058667 
.063333 
.081333 
.1267 

Jneh. 
0. 

.000100 
.000188 
.000134 
.000166 
.000184 
.000188 
.000167 
.000033 
.000083 
.000034 
.000038 
.000033 
.000067 
.000083 
.000084 
.000138 
.000500 
.001967 
.001060 
.001000 
.000900 
.001000 
.000534 
.001060 
.001034 
.001266 
.001200 
.001167 
001400 
.001267 
.001183 
.001400 
.002467 
.003100 
.003238 
.003867 
.003066 
.005334 
.005666 
.007334 
.000666 
.018000 
.045367 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  load. 
Elaatlo  limit 

Tensile  strength. 
Load  at  time  of  mptara. 

6^000 

6,250 

7,600 

;      8.750 

9.000 
9,250 
0,500 

<      9.750 

,    10,000 
!    10.250 

.000038 

.000088 

10,500 
10.750 
11.000 
11,290 
11,500 
11,750 
12,000 
12.250 
12.500 
12.750 
13,000 

mmm  »  ^^  ••••■• 

.000500 

.000467 

• 

.006567 

.009067 

13.250 

13.500 
13.750 
14.000 

14.250 

14.500 

14,750 

15,000 

15.500 

10,000 

,    10.500 

17,000 

1     17.500 

18.000 

If,  500 

19.000 
19.500 
20.000 
20.500 
17.100 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section nonmla       82  000 

Elaatio  limit  per  sqnare  inch  of  originia  section  poumui..    ra.  ow 

Ekmgation  per  inon  after  mptare inch'"    0  22'13 

Elonjsation  per  inch  onder  strain  at  elastic  limit do     *    obl'»«7 

Redaction  in  diameter  at  point  of  raptare \\\ ^o 164 

Sedaetfmi  in  area  after  mptnre,  per  oentnm  of  original  section '. 40  7 

Position  of  niptnre Jj;; i«*te)mneok 

Charaeter  of  broken  sarfaoe . ..;!.!;....!  "I Sjkv 

ofinohaeotlona " '' W*''"lk"10 

8.  Bx.  36 ^14  


^ 
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TESTS   OF  IRON  AND   STEEL. 


No.  939. 

Marks,  j/^»i 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


PoundM. 

250 

1,250 

2,r)00 

8,760 

5,000 

6,250 

7,5(iO 

8.750 

9,000 

9,250 

0.500 

9, 750 

10,000 

10,2j0 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

13,500 

12,750 

13,  too 

13, 2:0 

13,  600 

18,750 

14,000 

14, 250 

14,600 

14,750 

15.000 

i:>,  500 

16, 000 

10,500 

17,000 

17,500 

18,  OUO 

18,600 

10,  COO 

10.600 

20,000 

20,500 

20,090 

17,600 


Per  ranaxe 
Incn. 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20.  COO 
25,000 
3«),000 
33,  OuO 
30,000 
87,  (!00 
38.000 
39.000 
40,000 
41,  OUO 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,  U(»0 
61,000 
62,000 
63,  OUO 
64,000 
65,000 
56.000 
67,000 
58.000 
59,000 
6U,000 
63,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82.000 
83,060 


Elonfration 
per  inob. 


Inch. 
0. 

.  000133 
.000207 
.000433 
.000000 
.  00O700 
.000867 
.001033 
.001033 
.001067 
.001100 
.  00li:{3 
.001107 
.001200 
.001233 
.001267 
.001800 
.001333 
.  001307 
.001507 
.002100 
.002C33 
.003:^ 
.005233 
.000133 
.006900 
.008800 
.0094G7 
.0104C7 
.011507 
.012733 
.013700 
.014833 
.017400 
.020133 
.023167 
.  02701 0 
.030238 
.  034107 
.038667 
.  044107 
.051667 
.060000 
.  074167 
.1200 


Sacoessive 

elongation 

per  inch. 


Inch. 

0. 

.000133 
.000134 
.000166 
.000167 
.000100 
.000167 
.000166 

0. 
.000034 
.000033 
.000033 
.000031 
.  000033 
.0ti0033 
.000034 
.000033 
.000033 
.000034 
.000200 
.  000533 
.000533 
.000807 
. 001733 
.  OOOOflO 
.000767 
.  001900 
.000667 
.001(00 
.001100 
.001166 
.000967 
.  001133 
.002567 
.002713 
.  O0.<034 
.  0038.38 
.  003233 
.003034 
.004500 
.005500 
.  007.-»00 
.008333 
.014167 
.04:>833 


Permanvnt 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Snocesaive 

permanent 

set. 


Ineh, 


0. 


0. 


Remarks. 


Initial  load. 


.001800 


.001600 


SlastloUmit. 


Tensile  atrength. 
Load  at  time  of  rapture. 


General  summary,  ■ 

Speoifio  (gravity 7.8606 

Hardness  15.20 

Tensile  strength  per  sqaare  inch  of  original  section poands. .    83, 060 

Elastic  limit  per  saaaro  inch  of  original  sectioo do  —    40. 000 

Elongation  per  inca  nftcr  ruptaro Inch. .    0. 2067 

Elongat ion  per  inch  nnder  stmin  at  elastic  limit do 001307 

Bedact ion  in  diameter  at  point  of  rnptnre do 174 

Reduot  ion  in  area  after  mptore,  per  oentam  of  original  section 62.2 

Position  of  rnptare ".Ofromneok 

ChftTaoter  of  broken  aarface ailky 

Elongation  of  i&oh  Motions ".40*, 'MS,  ".09 


TESTS  OP  IRON  AND  STEEL. 
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No.  940. 

Marks,  m  t/o 

Diameter,  '^564. 

dectional  area,  .25  sqaare  inch. 


Applied  loads. 


i 


I 


ToUL    ^^cS"^ 


Ptmnd*. 

250 

1,230 

2.500 

3,750 

5,000 

6,230 

7.500 

8.750 

9,000 

8,250 

9,500 

9,750 

10.000 

10,250 

10, 500 

10,7oO 

11,000 

11.250 

11,500 

11.750 

12.000 

12.  £00 

12.500 

12,750 

13.000 

13.250 

13.500 

13.750 

14.000 

14, 2-)0 

14,500 

14,750 

15,000 

15,500 

Iff,  000 

]«.50O 

17,000 

17,500 

laooo 

1R;500 
19.000 
19.  £00 
20.000 
20.609 
21.000 
21. 140 
17.900 


Pound$. 
1,000 
6.000 
10.000 
15.000 
20,000 
23.000 
80,000 
33.000 
38.000 
87,000 
88,000 
80,000 
40,0U0 
41,000 
42,000 
48.000 
44,000 
45,000 
40,000 
47,000 
48, 0(0 
49,000 
50,000 
51,000 
5i,000 
53,000 
54.000 
55,000 
50,000 
57.000 
58,000 
60.000 
60.000 
6-i,000 
04,000 
60,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
84,600 


Elonpation 
Per  iD6b. 


Inch, 
0. 

.000133 
.000300 
.OUOtOO 
.000567 
.000733 
.000000 

.001100 
.001133 
.001107 
.001.00 
.001238 
.001267 
.001300 
.001333 
.001367 
.001533 
.004000 
.004738 
.005400 
.006133 
.007397 
.008100 
.009800 
.000867 
.010867 
.011038 
.013167 
.014ai3 
.016383 
.016333 
.017667 
.020667 
.023333 
.026333 
.020U00 
.032700 
.037200 
.041367 
.04Jt333 
.055833 
.065000 
.070000 
.1067 
.  .1600 


SneoeaniTe 

eloDpation 

per  inch. 


Inch. 

.000193 

.000107 

.000100 

.000107 

.OOOICO 

.0001G7 

.000167 

.00003) 

.000033 

.  000034 

.0000)3 

.000033 

.000ai4 

.  000033 

.000033 

.000034 

.000166 

.  002167 

.000733 

.000G67 

.000733 

.001234 

.000733 

.OOICOO 

.000567 

.001000 

.001066 

.001234 

.000866 

.001800 

.001000 

.001334 

.003000 

.002060 

.003000 

.  0O26G7 

.003700 

.004500 

.004167 

.000006 

.007500 

. 0001G7 

.014000 

.0277 

.0533 


Permaoent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


000233 


005633 


Safcensive 

permrineDt 

Bet. 


Kemarka. 


Ineh. 


0. 


000233 


Initial  load. 


Elastic  limit. 


.003400 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 


Tensile  strength  per  sqaare  inch  of  orisinal  section ponods..    84,660 

Elastlclimlt  per  scinareinchof  originsu  section do 44,000 

EioDjE»fion  per  Inch  after  rapture inch..    0.2538 

Ekmpttion  per  inch  nnder  strain  at  elastic  limit ^.do 001367 

Keiiuction  in  diameter  at  point  of  rapture do 174 

deduction  in  area  after  mptnre,  per  centum  of  original  section 62.2 

Position  of  rnptare ".25  from  middle  of  stem 

Cbaiaet«r  of  broken  turftce aUkr 

XIOBgBUMl  of  iBOb  MOtioiu 'M0/M4*,  ".ts 
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TESTS   OF  IBON  AND  i  STEEL. 


No.  941. 

Marks,  ^t,u 

Diameter,  ''.564:. 

Sectional  area,  .25  square  inch. 


ilpplied  loads. 

EloBsatloii 
pormoh. 

Snooeesive 

eloogatioii 

perinoli. 

Pemuuiait 

SaeoMdTe 

pemnaoent 

■et. 



KwnarTri, 

Total. 

Por  Banare 
incn. 

PoundM. 

250 

1,250 

2.500 

8,750 

8,000 

6,260 

7,600 

8,750 

0,000 

0,250 

0,600 

9,750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12,760 

18,000 

18,250 

13,600 

18,760 

14,000 

14,250 

14,600 

14,760 

15.000 

15.600 

16,000 

16,500 

17.000 

17,600 

18,000 

18,600 

19,000 

19,600 

20,000 

20,500 

21,000 

21,060 

18,000 

Pounda. 
1,000 
5,000 
10,000 
16^000 
20,000 
25^000 
80,000 
85^000 
86^000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
64.000 
55,000 
56.000 
67,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66.>000 
68.000 
70.000 
72,000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
84,200 

Inch, 
0. 

.000183 
.000267 
.000400 
•  000567 
.000788 
.000900 
.001067 
.001067 
.001100 
.001188 
.001167 
.001288 
.001800 
.001867 
.001400 
.008200 
.004138 
.005238 
.005567 
.006338 
.007267 
.008367 
.000183 
.010067 
.010800 
.012133 
.012883 
.014000 
.015838 
.016600 
.017667 
.019000 
.021833 
.024500 
.027838 
.030667 
.035883 
.039500 
.044500 

.059167 

.0788 

.0807 

.1288 

.1633 

Inch. 

0. 

.000188 
.000184 
.000188 
.000167 
.000166 
.000167 
.000167 

0. 

.000038 
.000088 
.000034 
.000066 
.000067 
.000067 
.000088 
.001800 
.000088 
.001100 
.000334 
.000766 
.000934 
.001100 
.000766 
.000084 
.000723 
.001333 
.000700 
.001167 
.001333 
.001267 
.001067 
.001333 
.002333 
.003167 
.002833 
.003334 
.004666 
.004167 
.005000 
.006038 
.008634 
.  014133 
.0184 
.0366 
.0300 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Tnttialload. 
Xlaatio  limit. 

TcnsUostrangth. 
Load  at  time  of  rupture. 

.000067 

.000067 

.002600 

.002588 

.000567 

.008967 

General  summary. 

Tensile  BtroDgth  per  square  inch  of  original  section pounds..       84.200 

Blastlo  limit  per  square  inch  of  originiu  section :..do....       48,000 

Elongation  after  rupture..... jndi..       0.2467 

Elongation  under  strain  at  elastio  limit do 001400 

Beduotion  in  diameter  at  point  of  rupture do....  .164 

Beduotion  in  areA  after  rapture,  per  centum  of  original  section  . .  .'.'.V.V-V-'-'.  V-V. .  .*.".".*.  ..WV.  49. 7 

Positicmofniutnre-...^-, at  middle  of  stem 

Cnaiaoter  of  broken  snzfkoe aUky 

XUngatio&ofiiioliMctioiia ]llV///JillV/.[V.l"/.'',iY,'',4X^^^^ 


TESTS   OF  IBON  AND   STEEr.. 
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Tube  Ko.  29.-8"  Converted  Bifle. 


Marks,  J5"i 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch. 


ISo.  929. 


Applied  Imii 


TotiO. 


Povndg, 

250 

1,250 

2,600 

3,760 

6,000 

6^290 

7,500 

8.750 

8^000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,750 

14,000 

14,260 

14,500 

14,750 

15.000 

16,600 

10,000 

10,660 

17,000 

17,600 

Ifl^OOO 

18^600 

19,000 

19^600 

10,640 

10^700 


Par 


ilMul* 


Pounds. 
1,000 
6,000 
10,000 
15»000 
20,000 
25,000 
80,000 
86,000 
88;  000 
87,000 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46^000 
46^000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54^000 
65,000 
66,000 
67,000 
68,000 
60.000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72;  000 
74,000 
76,000 
78^000 
78^160 


EkmntSon 
permoh. 


0. 

.000133 
.000967 
.000488 
.000600 
•  000767 
.000938 
.001100 
.001100 
.001133 
.001167 
.001288 
.001800 
.001938 
.008600 
.004167 
006167 
.006067 
.007400 
.008067 
.009600 
.010838 
.011483 
.012367 
.013333 
.014667 
.016333 
.017500 
.018833 
.020067 
.021667 
.023838 
.025883 
.028600 
.032333 
.037100 
.  049100 
.049000 
.057968 
.069000 
.0900 
.1800 
.1600 


SnooeiaiTe 

elonmtioii 

perinch. 


0. 

.000138 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 

0. 

.060033 
.000034 
.000066 
.000067 
.000638 
.001667 
.000567 
.001000 
.000900 
.001888 
.000667 
.001433 
.000833 
.001100 
.000984 
.000966 
.001334 
.001666 
.001167 
.001333 
.001234 
.001600 
.001666 
.009000 
.003267 
.003733 
.001767 
.005000 
.006900 
.008933 
.012067 
.0210 
.0400 
.0300 


PermaDent 


TndL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


.004467 


.009667 


SiicceariTe 

pemuinent 

■et. 


InelL 


0. 


.000067 


.004400 


.006200 


Rffnftrktt 


Initial  lotd. 


Elastio  Ifanit 


Tenalle  atrength. 
Load  at  time  of  rapture. 


General  summary. 

Bpedhe  gnvity 7.M85 

Hardneos .-- - 10.24 

Taoalle  atrength  per  aqnare  inch  of  original  flection pounds'!     78^160 

Slaatlo  limit  per  aonare  inch  of  original  section do 40,000 

Elongation  per  inon alter  rupture inch..     0.2567 

Xkmgation  per  inch  under  strain  at  elastic  limit do 001300 

Bednction  in  diameter  at  point  of  rupture do 174 

Beduotion  in  area  after  ruptute,  per  centum  of  original  section 62.2 

Position  of  rupture ".87  fh»m  middle  of  stem;  oblique 

Oliaraeter  of  broken  furflMe.— ailky 

ofinohaeotiona ".20,  ".43*, 'M4 
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TESTS   OF   IBON  AND   STESL. 


No.  030. 

Marks,  b^t^o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Foundt, 

250 

1,250 

2,600 

3,730 

6,000 

e,250 

7.500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13, 750 

14,000 

14.250 

14,500 

14, 750 

15,000 

15,600 

18,000 

16.  SCO 

17.000 

17,600 

18,000 

18,500 

19,000 

10.400 

10,000 


Fersauare 
inclL 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
60,000 
61,000 
62,000 
6ri,000 
54,000 
55,000 
56.000 
57.000 
58.000 
59, 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,840 


EIoDKBtion 
per  inch. 


Inch, 

0. 

.000067 

.000200 

.000333 

.000467 

.000667 

.000833 

.001000 

.001000 

.001033 

.001067 

.001100 

.001133 

.  001233 

.001367 

.002900 

.  001*767 

.  005767 

.  000767 

.  007400 

.008733 

.009767 

.011033 

.  011G67 

.012900 

.  014033 

.015400 

.016667 

.018500 

.020033 

.021567 

.022733 

.024600 

.028100 

. 032033 

.036167 

.042833 

.049267 

.056000 

.066000 

.090000 

.1533 


SacoeasiTe 

elongation 

per  inch. 


Inch, 

0. 

.000067 
.000188 
.000138 
.000134 
.000200 
.000166 
.000167 

0. 

.000033 
.000084 
.000033 
.000033 
.000100 
.  000134 
.000533 
.001867 
.001000 
.001000 
.000633 
.001333 
.001034 
.001266 
.000634 
.001233 
.  001138 
.  001367 
.  001267 
.001833 
.001533 
.001534 
.001166 
.001867 
.003500 
.003933 
.004134 
.006666 
.006434 
.006733 
.010000 
.024000 
.0633 


Pennanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


004200 


009M7 


Saooesalye 

permanent 

set. 


Inch, 


0. 


004200 


,005067 


Remarka. 


Initial  load. 


BUatlc  limit. 


Tenailo  atren^h. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77. 840 

Elastic  limit  per  sqnare  inch  of  original  section do 40, 000 

Elongation  per  incn  after  rupture inch . .    0. 2600 

Elongation  per  inch  under  strain  at  elastic  limit do 001183 

Kednction  in  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture ".25  f^om  middle  of  stem 

Gharactor  of  broken  surface silky;  cup-shaped  ends 

Elongation  of  inch  sections ^17,'^.M*,".15 


TESTS  OF  IBON   AND  STEEu. 
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TUBK  Ko.  29.-8"  Converted  Sifle. 


Matka,  •* 


lira929. 


Diimeter,  "J5&L 

Seetional  are%  .25  square  inch. 


letf. 


l» 
%m 

i9H 

tt.se 

}£,» 

U,« 
]],Si 

i],a 

2S.SIi 

nw 

1X391 

H25I 
SiSH 
K30 

is,m 

l&SM 

mm 

ASM 


1,000 

Si,(»0 

10.000 

u^ooo 

20,000 
25.000 
»,000 

e.009 
aoLODO 

37,000 

saiooo 

SB.  000 

40.000 

41,000 

42,000 

43,000 

44.000 

4&»000 

46.000 

47,000 

4S.0OO 

^000 

50.000 

51,000 

fie.  000 

53,000 
M,000 
55.000 
50.000 
S7,0QO 

saooo 

60LO0O 
00.000 
62.000 
01,000 
08.000 
08,000 
70,000 
7:^000 
74,000 
70^000 
78;  000 
71^100 


Inch. 


0. 

.000133 
.000287 
.000433 
.000000 
.000787 
.000033 
.001100 
.001100 
.001133 
.001187 
.001233 
.001300 
.001033 
.003800 
.004187 
005187 
.006087 
.007400 
.008087 
.009500 
.010333 
.011433 
.012367 
.013383 
.014867 
.016333 
.017500 
.018833 
.020087 
.021667 
.023333 
.025833 
.028800 
.032333 
.037100 
.046100 
.049000 
.057988 
.069000 
.0900 
.1300 
.1600 


SnooeesiTe 

elonnlion 

peruK^ 


Inch, 

0. 

.000133 
.000134 
.000186 
.000167 
.000167 
.000166 
.000167 

0. 

.000033 
.000034 
•  000060 
.000067 
.000633 
.001667 
.000567 
.001000 
.000900 
.001838 
.000667 
.001433 
.000833 
.001100 
.000934 
.000966 
.001334 
.001686 
.001167 
.001333 
.001234 
.001600 
.001666 
.002000 
.003267 
.003783 
.001767 
.005000 
.006000 
.008933 
.012067 
.0210 
.0400 
.0300 


Pennane&t 


JndL 


0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 


pennaneat 
set 


InelL 


0. 


.000067 


.004467 


.009667 


Initial  loftd. 


.000067 


.004400 


.006200 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  tummary, 

tCHTitj 7.8585 

10.24 

igth  per  square  inch  of  original  section ponnds..      78,160 

;  per  sqoare  inch  of  original  section do 40,000 

I  per  indk after  mptnre inch..      0.2567 

per  inch  nnder  strain  at  elastic  limit do 001300 

I  in  dteneter  at  point  of  mptare do 174 

I  ifi  area  after  mptnre,  per  centum  of  original  section 52.2 

,^_-j«fTaptnre... ".87  from  middle  of  stem;  ohUqne 

9**rsf  bnkoi  sorfluM— silky 

of  hichoeetioiia ".20.  ".43*.  ".l^ 
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TESTS   OF   IRON  AND   STEEL. 


No.  932. 

Marks,  i'^*; 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1, 250 
2,  TOO 
3,750 
5,000 
fl,'J50 
7,500 

8, 7r»o 

9,000 

9, 20 

0, 500 

9.750 

10.000 

10, 2;)0 

10, /HK) 

10, 7r.o 

11,000 

ii,2:)0 

11,500 

11.750 

12.000 

12, 250 

12. 5110 

12. 7r.o 

13, 000 

13, 2:0 

13. 500 

13,  750 

14.000 

14. 250 

14,500 

14,750 

15,000 

15.600 

16,000 

10,600 

17,000 

17,600 

18,000 

18. 6<)0 

19,000 

19,  rm 

20.000 
20,500 
21.000 
21, 820 
18,400 


Per  square 
inch. 


P(mn**t. 
1.000 
5.000 
10.000 
15. 000 
20.000 
25.000 
30.000 
3.1.  000 
36,000 
37,000 
38,000 
3!)  000 
40,000 
41.000 
42,000 
43,000 
44.000 
45, 000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
63,000 
54,0<)0 
55.000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
70.000 
78,000 
80,000 
82,000 
84,000 
85,280 


EloDcatioo 
per  mch. 


Inch. 
0. 

.000133 
.0OOJ67 
.000433 
.000600 
.000767 
.000933 
.001100 
.001100 
.001183 
.001167 
.001200 
.001238 
.001267 
.001300 
.001333 
.001307 
.  001400 
.  001433 
.  0014C7 
.  0021C7 
.002707 
.004067 
.004433 
.00i3;i38 
.00t333 
.007400 
.00>000 
.000067 
.010667 
.011667 
.012700 
.013867 
.016.133 
.018600 
.021000 
.024500 
.  028000 
.033000 
.036667 
.041333 
.046667 
.053667 
.063333 
.079667 
.1067 


SacceaaiTe 

eloofration 

per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000106 
.000167 
0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000700 
.000600 
.001300 
.000366 
.000900 
.001000 
.001067 
.001200 
.001067 
.001000 
.001000 
.001033 
.  001107 
.002466 
.002287 
.002400 
.003500 
.003500 
.005000 
.003667 
.004666 
.005334 
.007000 
.000666 
.016334 
.027083 


Pennanent 

aet 


Snoceaaiye 

paxmanent 

aet. 


JndL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


^tcOHm 


Initial  load. 


0. 


.002207 


Slaatio  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eumnuiry. 

Speciflo  fEravity 7.8553 

Hardness 12.03 

Tensile  strength  per  square  inch  of  original  aeotion poands..    85,280 

Elastic  limit  per  sqoare  inch  of  originu  aection do....    47,000 

Elongation  per  inca  after  niptare inch..    0.1833 

Elongation  per  inch  under  strain  at  elastic  limit do 0014G7 

Keduction  in  diameter  at  point  of  rupture do 104 

Keduction  in  area  after  rupture,  per  oentom  of  original  section 40. 7 

Position  of  mptnre ".6  from  middle  of  stem 

Cluuraoterof  broken  aurfooe silky,  interspersed  with  line  grannlatiou 

Elongation  of  inch  seoUoa ".90, ".  26*. ".  09 


TE8T8   OF  IBON  AND   STEEIi. 
JSo.  »31. 
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XmU 


^^Jf&^ 


a/  saeAy  .25  s^aare  inch. 


I 


SaeceasiTe 

elongation 
inch. 


Permanent 
oet. 


AQcceMive 

permanent 

set 


1,230 
5.751 

1U13»  I 
13.W  ' 

2ai<in 

23lM 

H» 
UM 

IT.W 
IT.Srt 

B,eai 

B.M 


1,000 

10,  600 
15).  000 
2Q.00O 
35.000 
»,000 
35.000 

36.000 

87.000 

34,000 

3S.000 

40,000 
41.000 

4:i,ooo 

43,000 

44,000 

4&.000 

46^000 

47,000 

48,000 

48,000 

50.(40 

51.000 

S2,0(>O    I 

53,000 

54.060    I 

55vO00 

56.000 

57,000 

Sr.OOO 

50.000 

62.000 

M.GOO 

09,000 

68.000 

70,000 

72,000 

74.000 

76,000 

T7,20O 


.C00183 
.OOt»2ff7 

.0004S3 

.O0O7fr7 


.001100 
.OOII33 

.ooiier 

.00123S 

.0012«7 

.001333 

.001400 

.00^333 

.0041R3 

.00^100 

.00eO33 

.ooTse? 

.009207 

.009400 

.010400 

.01 

.01 

.013500 

.014000 

.oietoT 

. OITTOO 
.010400 
.020«<jT 
.  0'2*25QO 
.l'a42«7 

.ot»iy7C30 

.034000 

.038667 

.044667 

>        .053000 

1        .061S33 

.O8OOO0 

•        .lOOO 

I        .1467 


1 


\ 


O. 

.00O133 
.000134 
.000166 
.000167 
.000167 
.OO0166 
.000167 
.000038 
.000034 
.000066 
.C»O0034 
.000066 
.4>0iK«7 
.  001938 

.oooaw 

.000067 

.000833 

.001534 

.000700 

.001138 

.001000 

.001400 

.000833 

.000867 

.001400 

.OOU67 

.001238 

.001700 

.001267 

.001JQ3 

.001767 

.001000 

.003533 

.004300 

.004667 

.006000 

.008333 

.008833 

.  018107 

.0200 

.0467 


JndL 

0. 

0. 

0. 

.000098 
.000033 
.000067 
.000067 
.000067 


000100 


004488 


0. 


Inch, 


.000083 
0. 

.0C0034 
0. 
0. 


.000038 


.004338 


Remarka. 


Initial  IomI. 


Elastic  limit 


010000 


.005967 


Tensile  strenjEth. 

Load  at  time  of  mpture. 


General  eummary, 

■n<rett(rthp«r  sqo»re  incb  of  original  section ponnds..    77,200 

;lj«tt  per  aquarelncb  of  original  section do  ...    41,000 

ptriDchmftrT  rapture      Inch..     0  2333 

_per  inch  onder  strain  at  elastic  limit .- do  ...  .OOUHO 

A^SteB  ia  diameter  »t  point  of  rnptnre do 174 

risa  ia  area  aft^raptare,  per  centom  of  original  section 52.2 

ifTvp4ara  - ".0  ftom  neck 

of  broken  sarfkoe nilky 

ef  ineb.  aeotions : ".44*.  'M6,  ".10 
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TESTS   OF   IRON  AND   STEEL. 


ISO.  934. 

Marks,  ^^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,600 

3,750 

6.000 

6,260 

7,600 

8,750 

9,000 

9,250 

0,500 

0,750 

10,000 

10, 250 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

18,000 

13. 2ri0 

18,500 

13.750 

14.000 

14,250 

14,500 

14,750 

1^000 

16,600 

16,000 

16,500 

17,000 

17  600 

18,000 

18,600 

19,000 

10.600 

20,000 

20,360 

17,700 


Per  square 
inoii. 


Pottiidt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36.000 
87,000 
38.000 
89.000 
40,000 
41.000 
42,000 
43.000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
60.000 
61,000 
52,000 
63,000 
54,000 
55,000 
56,000 
67,000 
68,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
81,440 


Elongation 
per  inoli. 


Ineh. 
0. 

.000183 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001183 
.001167 
.001200 
.001233 
.  001267 
.001833 
.001367 
.001400 
.  001367 
.002767 
.004933 
.005933 
.006933 
.007833 
.009000 
.000767 
.010600 
.011867 
.012333 
.013600 
.015000 
.  016200 
.017467 
.018700 
.020233 
.023167 
.026167 
.029500 
.03.3633 
.038107 
.042833 
.  049333 
.060200 
.073000 
.0033 
.1400 


Saccessive 

elongation 

per  inch. 


Inch, 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.  000167 
.000033 
.000084 
.000033 
.000088 
.000034 
.C00066 
.000084 
.000033 
.000167 
.001200 
.002166 
.001000 
.001000 
.000900 
.001167 
.000767 
.000833 
.000767 
.000866 
.001207 
.001400 
.001200 
.001267 
.001233 
.001633 
.002034 
.003000 
.  003333 
.004333 
.004334 
.004J66 
.006500 
.010867 
.012800 
.0203 
.0467 


Permanent 

BhU 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000083 


000033 


I 


Sncoessive 

permanent 

set. 


Ineh. 


0. 


.000033 


0. 


001400 


007133 


.001867 


Eemarks. 


Initial  load. 


Elastic  limit. 


.006788 


Tensile  strength. 
Load  at  time  of  raptnre. 


Genet*al  summary. 

Tensile  strength  per  inch  of  original  section pon  nds . .    81, 440 

Elasticlfmit  per  sqaaro  inch  of  original  section do —    43.000 

Elongation  per  incn  after  ruptnre inch..    0.2238 

Elongation  per  inch  nnderstrflAn  at  elastic  limit do 0014<*0 

Seduction  in  diameter  at  point  of  rupture do I5t 

Bi'duction  in  area  after  raptnre,  per  centnm  of  original  sect  ion 47.  2 

PoAidon  of  mpture ".Si^mneck 

Character  of  broken  snrfkoe silky 

Elongation  of  inch  seoUons ".41*,  ".16,  ".li 
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Tube  No,  30.— 8^'  Converted  Bifle. 


No.  042. 
Marks,  ^Jfi 
Diameter,  ''.564. 
Sectional  area,  .26  sqaare  inch. 


Applied  lottds. 


Total 


Pmtndt. 
250 

i.aoo 

2,600 

8,750 

5,000 

6,260 

7.600 

8,750 

9.000 

0.250 

9.500 

9.750 

10.000 

30.  250 

10.60> 

10.750 

11.000 

11.250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13.0<l0 

13,250 

13,500 

13,750 

14.000 

14,250 

14.600 

14,750 

15.000 

15,500 

^000 

10,500 

17,000 

17,500 

18  000 

18.500 

18;  000 

15,500 


Peraqoare 
inoQ. 


Poundt^ 
1.000 
5,000 
10,000 
15,000 
20,000 
25,1)00 
33,000 
85,000 
88,000 
87.000 
88.000 
39,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
48,000 
47,000 
48,000 
40.000 
50,000 
5l,0f0 
52.000 
53,000 
54,000 
5.5,000 
66,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
7U,000 
72,000 
74,000 
74,400 


Elongation 
per  inch. 


Inch, 
0. 

.000133 

.000300 

.000433 

.000600 

.000767 

.000033 

.001067 

.001100 

. 001107 

.001233 

.001300 

.001467 

.002100 

.002667 

.003700 

.005233 

.006183 

.007767 

.008800 

.010000 

.011233 

.012633 

.013267 

.014400 

. 015033 

.017000 

.010500 

.021200 

.022707 

.024767 

.026400 

.028667 

.033000 

.039433 

.045000 

.  053000 

.063333 

.0*i7 

.1300 

.1600 


Sacoeaaive 

elongation 

per  inch. 


Inch. 
0. 

.000138 
.000167 
.000133 
.000167 
.000167 
. 000108 
.000184 
.000033 
.000067 
.000066 
.000067 
.000167 
.000613 
.000567 
.001033 
.001533 
.000900 
.001634 
.000883 
.001400 
.001233 
. 001400 
.000634 
.001133 
.001533 
.001967 
.00)600 
.001700 
.001567 
.007000 
.001633 
.002667 
.0043C3 
.006433 
.005567 
.008000 
.01033J 
.023367 
.0433 
.0300 


Pemanent 
aek 


Sacceaalye 

pennanent 

aet 


ImelL 
0. 
0. 

a 
a 

0. 
0. 
.000083 

.000038 


.000867 


.004567 


.010767 


a 


000088 


.000284 


004800 


006200 


Remarka. 


Initial  load. 


Elaatic  limit 


Tenaile  atrength. 
Load  at  time  of  rapture. 


General  eummary. 

Speeifto  lenvity ! 7.8601 

Hm^MM 12  78 

Tpneile  strength,  per  square  inch  of  original  aoctlon poands..    74,400 

Klaatic  I imit,  per  aquare  Inch  of  originafaection do  —    89. 000 

E'oogatloD  per  inch  after  raptar« inch. .    0. 2333 

EioBgat ioD  per  inch  ander  atrain  at  elastic  limit do 001300 

Bedurt  ion  in  diameter  at  point  of  ruptore do 1 84 

Srdnction  in  area  after  mptare,  per  centum  of  original  section 54. 6 

Poaition  of  rupture ".  65ftom  neck 

Character  of  broken  aurfSaoe silky 

EkmgAtlunofincbaeetlODa ".  42*. «.  18,  ".15 
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TESTS   OF   IRON   AND   STEEL. 


No.  943. 

Marks,  ^1% 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,600 

8.750 

5,000 

6,250 

7,600 

8,760 

9,000 

9,250 

9,500 

9.750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

18,250 

18,500 

13,750 

14,000 

14.250 

14,500 

14,760 

16,000 

16,500 

16,000 

16,600 

17,000 

17,600 

18,000 

18,500 

18,810 

15,900 


PerMnare 
inch. 


Founds. 
1,000 
^000 
10.000 
15,000 
20.000 
25.000 
80.000 
85,000 
86,000 
37,000 
88,000 
39.000 
40,(JO0 
4],  000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51.000 
52.000 
58,000 
54.000 
55.000 
66,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,240 


EloDfcation 
per  inch. 


Inch. 
}. 

.000067 
.000288 
.000400 
.000567 
.000733 
.000900 
.001033 
.001067 
.001100 
.001133 
.001200 
.002233 
.008400 
.004533 
.005567 
.006600 
.007767 
.009500 
.009833 
.010967 
.012600 
.013833 
.  0147U0 
.015600 
.016738 
.018700 
.020267 
.021900 
.023433 
.025233 
.026667 
.028900 
.033167 
.039567 
.045000 
.052833 
.061667 
.071833 
.0967 
.1483 


Saccesslve 

elongation 

per  inch. 


Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000106 
.000167 
.000133 
.000034 
.000033 
.000033 
.000067 
. 000033 
.001167 
.  001i:i3 
. 001034 
.001033 
.001167 
.001733 
.000333 
.001134 
.001633 
.  0U1233 
.000867 
.000900 
. 001133 
.001967 
.001567 
.001633 
.001533 
.001800 
.001434 
.002233 
.004267 
.006400 
.005433 
.007833 
.008834 
. 010166 
.024867 
.0466 


PermaDcnt 
Bet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000938 


006238 


012067 


Sacceseive 

permanent 

aet. 


Inch. 


0. 


000033 


,005300 


005834 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  eummary. 

Tensilestrengthpcr  square  inch  of  original  section pounds  .    76,240 

Elastic  limit  per  sanare  inch  of  originu  section do 38,000 

Elongation  per  inch  aftermptare inch..    0.2287 

Elongation  per  inch  under  strain  at  elastic  limit do 001183 

Kednclion  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  mptare ".75  fkrom  neck 

C baracter  of  b ro ken  su rfaoe silk  y 

Elongation  of  inch  sections ".44% 'M4, 'MO 
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Marks  ^'^»  ^ 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 


No.  944. 


AppUedliMds. 

Elonntloin 
peruioh. 

SoooeaaiTe 

• 

Sacc6Miye 

permanent 

set. 

Benarka. 

TotaL 

PerMiiare 
inch. 

elonntion 
permch. 

Pottnda, 

250 

1.250 

2,500 

8.750 

5.000 

6.250 

7.600 

8,750 

0.000 

0.250 

0,500 

0,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11.250 

11,500 

11.760 

12,000 

12.250 

12.500 

12,750 

13,000 

13,350 

13,600 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16.000 

16,500 

17.000 

17,500 

18.000 

18.500 

18.640 

15,300 

Potrndf. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
3,^000 
36.00^ 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
61.000 
52,000 
53,000 
5t,000 
55,000 
56,000 
57.000 
58,000 
50,000 
^,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
74,660 

IndL 
0. 

.000133 
.000267 
.000400 
.000533 
.000667 
.000867 
.001033 
.001067 
.  001133 
.001300 
.002267 
.003367 
.004200 
.005483 
.005983 
.007483 
.008400 
.010167 
.010733 
.012000 
.  013267 
.014500 
.015600 
.001603 
.0iaS33 
.020000 
.021800 
.023467 
.025138 
.  027133 
.028800 
.038467 
.037600 
.042267 
.048967 
.068167 
.069500 
.0900 
.1238 
.1633 

Ineh. 

0. 

0.000183 
.000134 
.000183 
.000133 
.000184 
.000200 
.000166 
.000034 
.000066 
.000167 
.000067 
.001100 
.000833 
.001238 
.000500 
.001500 
.000967 
.001767 
.000566 
.001267 
.001267 
.001238 
.001100 
.001833 
.001400 
.001667 
.001800 
.001667 
.001666 
.002000 
.001667 
.004667 
.004183 
.004667 
.006700 
.009200 
.011333 
.0205 
.0333 
.0400 

Itieh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Ineh. 
0. 

Initialloaa. 
Elaatio  limit. 

a 

Tensile  strength.' 
Load  at  Ume  of  roptare. 

.000088 

.001967 

.001934 

.006933 

.004966 

.012600 

.005667 

General  summary, 

TenaOe  strength nnnnriB       ta  mn 

BarttoUmit,  per aqnare ineh  of  original  section .■.■.■.'.■;.*;;;:; VOfmw..    74,ow 

^kmgMtUm  per  Inch  after  roptare. .  f :;::;::;;;''*:"*lnoh""    0  2700 

Bloi^Mion  per  Inch  nnder  strain  at  elastic  limit '"do    "    oonS 

Bednctlon  in  diameter  at  point  of  rapture ..'..■*.'."'.■■'.' *'.'.*  do iS 

Bedoctico  In  area  after  rnptare,  per  oentam  of  original  section  ....       57  0 

of  inch  sections ^ ''.42*  '',25.  ".14 
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TESTS  OF  IBOK  AND  STEEL. 


Ko.  946. 
Marks,  l^f,  i 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 


Applied  loads. 


Total. 


Found*. 

250 

1,250 

2,600 

3.750 

5,000 

0,250 

7,500 

8,750 

9,000 

0.260 

0,600 

9,750 

10,000 

10.2j0 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12. 250 

12.500 

12.  750 

13.0U0 

13, 250 

13.500 

13,750 

14,000 

14,250 

14,  .500 

14,750 

15,000 

15.500 

10.000 

10,500 

17,000 

17,500 

18.000 

18.500 

19.000 

19.600 

19,820 


Per  aqaare 
Inch. 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
26.000 
80.000. 
85.000 
88,000 
37,000 
38.  COO 
89,000 
40.000 
41.000 
42,000 
48,000 
44.000 
45.000 
40,000 
47,000 
48,000 
40,000 
60.000 
51,000 
62.000 
63,000 
64,000 
55,000 
50.000 
67,000 
58,000 
59.000 
60.000 
02.000 
61,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78.006 
79.280 


Elongatloa 
permch. 


Ineh. 
0. 

.000133 
.000267 
.000400 
.000567 
.000733 
.000900 
.001088 
.001067 
.001100 
.001188 
.001167 
.001200 
.001283 
.001267 
.001888 
.001367 
.001867 
.301400 
.001538 
.008333 
.005883 
.007067 
.008400 
.000300 
.  010400 
.  011738 
.  012733 
.014200 
.015067 
.018567 
.020500 
.  021638 
.  024000 
.  027667 
.  031633 
.036833 
.042833 
.048738 
.058067 
.07*000 
.0067 
.1567 


SaocMsire 

elongation 

per  inch. 


Inch. 

0. 

.000133 
.000184 
.000133 
.000167 
.000166 
.000167 
.000183 
.0004)34 
.000033 
.000033 
.000034 
.000088 
.000033 
.000084 
.000066 
.000034 

0. 

.000033 
.000133 
.001800 
.002600 
.001234 
.001833 
.000900 
.001100 
.001338 
.001000 
.001467 
.  001767 
.002600 
.001933 
.001138 
.002367 
.003667 
.004166 
.00.5000 
.006000 
.005900 
.009934 
.  011383 
.0267 
.0600  ' 


Permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


0. 


.003367 


SncoeMlre 

permanent 

set. 


Inch, 


0. 


.006367 


Initial  load. 


Blutlc  limit. 


TenHile  strength. 


General  tummary. 

Speciflo  ffravity 7.8564 

SGudnees 14.66. 

Teofiile strength  per  sqnare  inch  of  orifdnal  section pounds. .       79, 280 

Elastic  limit,  per  square  Inch  of  orifi(inal  section do  ...        46.000 

Elongation  per  inch  after  rapture  '.. inch . .       0. 2267 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Keduction  in  diameter  at  point  of  rapture do .  134 

Beduction  io  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ^".37  from  middleof  stem,  oblique 

Character  of  broken  surfkce granular  60  per  cent. ;  silky,  60  per  cent. 

Elongation  of  inoh  sectiona <19,  ".84*. 'Ml> 


TESTS   OF   IBON   AMD   STEEL. 
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Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch 


No.  946. 


1 

Applied  loads. 

Eloogttloii 

per  inch. 

SacceaiiiTe 

elongatitiu 

per  inch. 

Permanent 
aet. 

Sacoeeeive 

permunent 

set 

Bemarkft. 

TofcaL 

Per  sacuure 
incn. 

PoundM. 
250 
1, 2.-10 
2.500 
3,750 
5,000 
6,250 
7,500 
8.7.10 
9.000 

Potcn<2f. 
1,000 
^000 
10.000 
15,000 
20,000 
25,000 
30, 01)3 
85.000 
86.000 
87,000 
88.  QUO 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
4H,000 
49.000 
50,000 
51,000 
52.000 
53.000 
54.0U0 
53,000 
5t5,0O0 
57,000 
58.000 
50.000 
60,000 
♦6J.  0-^ 
64.000 
66.000 
6ri,000 
70,000 
72,000 
74.  «>0 
76,000 
78,000 
79  640 

Inah. 
0. 

.000183 
.000283 
.000400 
.000567 
.00</733 
.000900 
.001067 
.001100 
.0011.13 
.001167 
.00I2<j0 
.001233 
.  001267 
.001333 
.001407 
.004233 
.005300 
.006600 
.007167 
.008167 
.009300 
. 010367 
.011167 
.012600 
.0i:i338 
.O15C'0O 
.016533 
.  017833 
.  019(i33 
.  020233 
.021400 
.  023.S33 
.027067 
.030667 
.  0.t4700 
.1380(H) 
.04:1333 
.050000 
.  0603:{3 
.072167 
.0033 
.1433 

Ineh, 
0. 

.000133 
.000100 
.000167 
000167 
.000166 
.000167 
.000167 
.000083 
.000033 
.000034 
.000033 
.00U033 
.000034 
.000066 
.000134 
.003766 
.001067 
.  0013(K) 
.000567 
.001000 
.901133 
.001067 
.000800 
.00I4:!3 
.  000733 
.001667 
.001533 
.001300 
.001200 
.001200 
.001167 
.001033 
.  003734 
.003600 
.004033 
.008300 
.005383 
.006667 
.  01 0333 
.011834 
.021133 
.0000 

0. 
0. 
0. 
0. 
0. 

0. 

Tnitial  load. 
Elastic  limit 

0. 

0. 
0. 

9.250 

9,500 

9.7jO 
10, 000 
10, 250 

0. 

10.500 
10, 7."iO 

11.000 

ii,2:>o 

11  500 

.003738 

.003733 

1 1. 730 

••«*•*•••••• 

1*2.  flOO 



1 

12  250 

*              ••••■• 

12. 500 

12  7.50 

.  008467 

.004734 

13  000 

' 

1 

13.^230 
l;i.500 

■ 

13.750 

* 

Tensile  strenfrth. 
Load  at  time  of  raptare. 

14.000 

14,250 
14,500 
14.730 
15,000 
15.  .500 
10  000 

• 

*•••••  ••••t« 

16.500 

17.000 

17,500 

18,000 
lr<,500 

19,000 

19.500 

19,910 

17,000 

General  summary. 

Teurile strenKth  per  Kquare  inch  of  oriizinal  section ponnds..     70,640 

SUsiie  liiuib  per  Mouare  inch  of  origioal  section do. . .     42.  OOO 

Bonffatiun  p«r  lorn  aft<*r  rupture         inch..    0.2400 

£lfinKation  per  inch  uuiler  strain  at  elastic  limit do...  .001333 

Bedaction  iu  diameti'r  at  point  of  rupture do...       .164 

Bttlnction  in  area  after  rupture,  per  centum  of  ori«;;inal  section 49.7 

I'osiiiun of ruptaro  ''.5fh>m  middleof  stem 

Character  of  on>ken  sarfsoo silkj 

doBgaOonofmoh  aeoUona ,. ".  19, ".  88*, 'M5 


1 
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TESTS  0£*  mON  AND  STEfiL. 


No.  947. 

Markfly  u^f^u 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


AppUfidliMdt. 


Total 


Poufuft. 

260 

1«250 

2,600 

8,760 

6.000 

6,260 

7,500 

8.760 

0,000 

0.260 

0,600 

0.750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,260 

11,600 

11,750 

12,000 

12,260 

12,600 

12,760 

18,000 

18,250 

18,600 

18.750 

14,000 

14.250 

14,600 

14,750 

16.000 

15,600 

16,000 

16,600 

17,000 

17,600 

18,000 

18,600 

19.000 

10,600 

10.810 

17,200 


PeriqiuKre 
laoli. 


Pounda. 
1,000 
6b  000 
10,000 
16^000 
20,000 
26,000 
80,000 
86,000 
80.000 
87.000 
88,000 
80,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
60.000 
67,000 
68,000 
60.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
70,240 


XUnsatton 
permoh. 


JficA. 
ft 
.000188 

.ooose? 

.000400 
.000600 

.000788 

.000000 

.001087 

.001067 

.001100 

.001183 

.001167 

.001200 

.001288 

.001800 

.001638 

.002638 

.008407 

.008288 

.005900 

.000000 

.007800 

.000288 

.000083 

.010867 

.011800 

.018838 

.014500 

.015038 

.017067 

.018838 

.019838 

.021600 

.025000 

.028838 

.032888 

.036667 

.042107 

.048388 

.057500 

.068838 

.0000 

.1838 


SnoeeatiTe 

donntloii 

perlnch. 


0. 

•000188 
.000184 
.000188 

•  000200 

•  000188 
.000107 
.000107 

0. 

.000088 
.000088 
.000084 
.000038 
.000038 
.000067 
.000233 
.001100 
.000834 
.001766 
.000667 
.001000 
.000900 
.001488 
.000700 
.000984 
.000033 
.001638 
.001167 
.001433 
.001184 
.001266 
.001500 
.001667 
.003500 
.003833 
.003500 
.004334 
.005500 
.006166 
.009167 
.010838 
.021667 
.0438 


IPttmiaiMnt 
aet. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


InA. 


.001083 


.007400 


SacoaoflTa 


.001988 


.0064107 


lattlallotd. 


ZlastleUnll. 


Tcnaile  atranctfa. 
Load  ftt  tima  of  mptue. 


General  eummary. 

Tensile  atrength  per  square  inch  of  orisiiialaeotioii poonda..    79,240 

Slastlcllmtt  peraqnarelnchof  origlnaraection do....    42,000 

Slongalion  per  inon  after  rapture Inoh..    0.1000 

Elongation  per  inch  under  strain  at  elaatio  limit do 001800 

BedacUon  in  diameter  at  point  of  mptare do 134 

Bedaotion  in  area  after  mptnze,  per  oentam  of  original  section 41.9 

Position  of  mptnre 'v.?  fh>m  middle  of  stem 

Gharaoter  of  broken  anrftoo granular,  60  per  cant  t  ailky,  6<>  per  oemt. 

Btaigation  of  Inch  aeotJona TT. <81*,  ^.17,  ".00 
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IKameter,  ".56^ 


No.  046. 


ifiameter,  ",oG^ 

Seedonal  area,  .25  sqaare  inch. 


ApjMrfhriii. 

EknffCtiuD 
per  inch. 

SaoceaiiiTe 

eloDgatiiui 
per  inch. 

Permanent 
set 

Sacoeesive 

Keourks. 

T*»L     ^t^^ST' 

permuDent 

M-t. 

1 

1  TttmiM.     Povnda. 
1       tst  :        1,000 
1    i,r»         5.  Oi«o 

f      IVA           Hi.  000 
E      3,Tjd    '       15.0J0 

InA. 
0. 
.000133 

.0U0233 

.000400 

.00J567 

.00(/733 

.000900 

.001067 

.001100 

.001133 

.001167 

.OOI2iiO 

.001233 

.001267 

.001333 

.001407 

.004233 

.005300 

.006600 

.007167 

.00X167 

.009300 

.010367 

.011167 

.012600 

.013333 

.015COO 

.016533 

.017833 

.010u33 

.  0202:0 

.021400 

.023333 

.027067 

.030667 

-O.t4T00 

.1380»)0 

.04:i.'133 

.050000 

.  0603  {3 

.  072167 

.0033 

.1433 

Inch. 
0. 

.000133 
.000100 
.000167 
000167 
.000166 
.000167 
.000167 
.000083 
.000033 
.000034 
.000033 
.  0011033 
.000034 
.000066 
.000134 
.002766 
.001067 
. 001300 
.000567 
.001000 
.901133 
.001067 
.000^00 
.001 4:13 
.  000733 
.001667 
.001533 
.001300 
.001200 
.001200 
.001167 
.001033 
.003734 
.003600 
.004033 
.003300 
.005333 
.006667 
.  010333 
.011834 
.021133 
.0000 

0. 

0. 
a 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  l4Md. 
Elastic  limit 

1:   vw        20,000 

fl    CtSI           2Si,000 

*.    7.5a»           30,0)0 

i   ir/<        35, 000 

•    9.000           36.000 

;    iva        37.0U0 

».>*           38  0«K) 
ira          39. 0«.«0 
KM          40,0'JO 
l*5B          41,  €00 
IB.M        A'i.ooo 
a.r*       43.  ouo 
:i  >e       44. 000 

r  irl    ,       43.iXtO 
•  '>.3I0          46.000 
llT:a           47.000 
11.  »<           41*.  000 
't^    '        49  OiX» 

0. 

.003738 

.003733 



a$4 

50.  t*JO 
51, 000 

.008167 

.004734 

t 

a^           S3.  QUO 

1 
1 

U» 

54.<MiO 

s.vnud 

1 

13.TI 

XW           51V000 

■ 

Tensile  stren^h. 
Load  at  time  of  raptare. 

^£54 

57.000 
5^.0*  tO 

KSi» 

14.  rj   '       59  (XiO 

'  U>4»          fri.OOO 

* 

li  «       •«.•,  frM) 

1         M.{<N          «4.0UO 

■•••••  ••••f» 

K.M          6B.009 

nw          frs.000 

!7.3a«    ,       70.000 

■    !f«B 

72,001) 
74,Cf«0 
76.000 

1-5*) 

1>.5«          7«;000 

1*  f  14          7»  MO 

n.M 

1 

General  attmmary. 

.,    per flqaare  inch  of  oriirinal  section pounds..     79,640 

^^pfrMiaareiochof  origioal  aection do...     42,000 

Q^P«riorhaft«>rniptare  inch..    0.2400 

|w  ioch  uDder  Htrain  at  elastic  limit do...  .00K133 

iadamet^rBtpolDtof niptare  do...        .164 

IB  wea  after  rupture,  per  centam  of  original  section .        49.7 

"P»{^ ".Sftom  middle  of  stem 

onikeoaiirfMe silky 

wwh  tertians ^ ".  19, ". 88*,  ".  15 
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TESTS   OF  IBON   AND   STEEL. 


No.  826. 

Marks,  b«J«o 

Diameter,  ''.583. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pound$. 

tso 

1,250 

2,600 

S,760 

S,000 

5,250 

7,500 

8.760 

0,000 

0,250 

0.500 

0.750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,850 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

18,000 

18,260 

18,500 

18,750 

14,000 

14.260 

14,500 

14,750 

15,000 

16,500 

10,000 

16,500 

17,000 

17,600 

18.000 

18,500 

18.520 

16,100 


Peraquare 
inch. 


Poundi, 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
80,000 
85,000 
86.000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
61,000 
52,000 
53.000 
64.000 
55.000 
50,000 
67.000 
68,000 
69,000 
60,000 
02,000 
64,000 
06,000 
68.000 
70.000 
72,000 
74,000 
74,080 


Elongation 
perutoh. 


•  Inch. 

0. 

.000100 
.000238 
.000400 
.000567 
.000788 
.000900 
.001100 
.001867 
.001800 
.002900 
.003788 
.004788 
.005707 

.  .000888 
.007800 

:  .009007 

•  .  010167 
.011388 
.012207 
.013033 
.015083 
.016733 
.017667 
.019107 
.020833 
.022467 
.023933 
.020100 
.028000 
.030233 
.032000 
.034607 
.089607 
.046067 
.053333 
.063333 
.075833 
.095000 
.1400 
.1700 


SnooeaaiTe 

dongation 

per  inch. 


0. 


Inch. 


.000100 
.000188 
.000167 
.000107 
.000100 
.000167 
.000200 
.000267 
.000488 
.001100 


.001000 

.001034 

.001100 

.000867 

.001207 

.001100 

.001160 

.000934 

.001066 

.001100 

.001700 

.000984 

.001500 

.001000 

.001U34 

.001400 

.002167 

.001900 

.002233 

.001767 

.002eMt7 

.005000 

.007000 

.000066 

.010000 

.012500 

.  019167 

.0450 

.0300 


Permanent 

aet. 


0. 

0. 

0. 

0. 

0. 

.000038 
.000088 
.000100 


008488 


008407 


Snooeoaivo 

permanent 

aet. 


Ineh. 


.000088 
.000067 


.003838 


.005034 


Initial  load. 


Elaatio  limit. 


014067 


.006200 


Tenaile  strength. 
Load  at  time  of  rupture. 


General  eummary. 

Tensile  strength  per  eqnare  loch  of  original  section l>onnd8..    74,080 

Elastic  limit  per  square  inch  of  original  aeotion do —    85,000 

Elongation  per  Inw  after  rupture inch..    0.2667 

Elongation  per  inch  under  strain  at  elastic  limit i do 001100 

Beduction  in  diameter  at  point  of  rupture do 143 

Bed  uction  in  area  after  rupture,  per  centum  of  original  section 44.0 

Position  of  rupture ".60  from  middle  of  atem.  oUligup 

Character  of  broken  anrface dull,  siikv 

Elongation  of  inch  seotlODS ".22,  ".41*,  ".iV 


TESTS   OF  IfiON  AND  STEBL* 
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Ko.  826. 


Ai    .,!.   .        ft  T31 

Diameter,  ".5G3. 

Sectional  area,  .25  sqaare  inch. 


Applied  loada. 

I 
Per  square 


TotaL 


Pounds. 

250 

l,2aO 

2.  MO 

3,730 

5.000 

0,250 

7.500 

7.750 

8.000 

8.250 

8,500 

8,750 

9.000 

0.250 

9.500 

9.750 

10.000 

10.250 

10.500 

10,750 

11.000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13.500 

13,750 

14,000 

14.250 

14.600 

14.750 

15.000 

15.500 

16,000 

1^.600 

17.000 

17,500 

17,960 

15,800 


squii 
ach. 


inc 


Poundt. 
1.000 
5,000 
10.000 
15,000 
20,000 
25.000 
30.000 
31,000 
32,000 
33.000 
84.000 
85.000 
36.000 
37.000 
88,000 
30.000 
40.000 
41.000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
4H,000 
49.000 
50.000 
51,000 
52,000 
53.000 
54.000 
55,000 
56.000 
57.000 
58.000 
59.000 
^  60,000 
62.000 
04.000 
66.000 
68,000 
70,000 
71,810 


Elonpitlon 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000733 
.000933 
.000967 
.001000 
.001033 
.001100 
.001200 
.002700 
.004000 
.005033 
.005600 
.006933 
.007467 
.008567 
.009933 
.011167 
.012333 
.013733 
.015000 
.  016467 
.017867 
.019333 
.021000 
.022667 
.024000 
.026067 
.027700 
.030133 
.032233 
.034367 
.036667 
.040000 
.046333 
.054333 
.063333 
.079667 
.1000 
.1600 


SnooesaiTe 

elongation 

per  inch. 


Inch. 
0. 

. 000133 
.000134 
.000133 
.000200 
.000133 
.000200 
'  .000034 
.000033 
.000083 
.000067 
.000100 
.001500 
.001300 
.001038 
.000567 
.001333 
.000534 
.  001100 
.001366 
.001234 
.001166 
.001400 
.001267 
.001467 
.001400 
.001466 
.001667 
.001667 
.001333 
.002067 
.001638 
.002433 
.002100 
.002134 
.002300 
.003338 
.006S33 
.008000 
.009000 
.016334 
.020338 
.0600 


Permanent 
set. 


0. 
0. 
^000033 

-N  000033 

—w  000033 

.000000 

.000000 


.000167 


.005000 


SneoeaalTe 

permanent 

aet. 


IndL 


0. 


-s  000083 
0. 

a 

.000088 

a 


.000167 


.006188 


Initial  load. 


Blaatifl  limit. 


Tenaile  atrength. 
Load  at  time  of  mptora. 


Gen/trdl  nummary . 

Tensile  atrength  per  aquare  inch  of  onginal  section ponnds.-    71,840 

Blaatio  limit  per  sqaare  inch  of  origlnaTseotion do....    84,000 

Elonisation  per  incn  after  rapture -i men—    J'2467 

Eloo^ation  per  inch  under  strain  at  elasticlimit do 001100 

Redactioo  in  diameter  at  point  of  rupture do 133 

Reduction  in  area  after  rupture,  per  centum  of  original  section ..-•       41.9 

PoeUion  of  rupture '^8  from  middle  of  stem 

Character  of  broken  surface "CV-'V^^ii  «  ,5 

Elongation  of  inch  sections - — ■'.I?, '^.40*,  ".17 
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TESTS  OF  IRON  AND   STEEL. 


No.  827. 
Marks,  ^  ^^^ 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loadB. 


TotaL 


Fcundt. 

250 

1.250 

2,500 

3,730 

5,000 

6.250 

7,500 

8,750 

9,000 

9,250 

9.500 

9.760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13, 000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

16,000 

15,500 

16.000 

16,500 

17,000 

17,600 

18,000 

18,600 

19.000 

19,600 

20,000 

20,1170 


Per  Bonare 
incL 


1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,480 


Compree- 

•ion  per 

inch. 


Ityeh, 
0. 

.000138 
.000300 
.000433 
.000633 

.000067 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001833 
.001438 
.001638 
.002000 
.002467 
.003333 
.003867 
.004867 
.005867 
.007000 
.007800 
.008700 
.009800 
.011200 
.012367 
.  013367 
.014838 
.015007 
.017167 
.018500 
.021000 
.024333 
.028333 
.032000 
.036833 
.041333 
.047167 
.054667 
.065833 
.080000 
.1167 


Sacceasive 

oompree- 

sionper 

inch. 


Permanent 
set. 


Ineh. 
0. 

.000133 
.000167 
.000188 
.000200 
.000134 
.000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000200 
.000367 
.000467 
.000866 
.000534 
.001000 
.001000 
.001133 
.000800 
.000900 
.001100 
.001400 
.001167 
.001000 
.001466 
.001184 
.001200 
.001383 
.002500 
.003333 
.004000 
.003667 
.004833 
.004500 
.006834 
.007500 
.011166 
.014167 
.0367 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 


SaooeedTe 

permanent 

•et. 


Ineh, 


0. 


.000007 


001000 


Ttemarlca, 


Initial  load. 


.000038 
.000084 


.000988 


Elastio  limit 


005200 


.004200 


' 


TenaUe  atrength. 


General  eummary. 

Specific  levity .' 7.8565 

Hardneaa 14.40 

Tensile  Btrensrth  per  square  inch  of  orlfflnalaectlon poonds..    81,480 

Elastic  limit  per  square  inch  of  original  section do 42,000 

Elongation  per  inch  after  rnptnre inch..    0.1400 

Elongation  per  inch  under  strain  ftt  elastio  list do 001433 

Reduction  in  diameter  at  point  of  rupture do U74 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture ''.8  from  neck 

Character  of  broken  surflMse granular  00  per  cent,  dull  silky  40  per  cent 

ElongaUon  of  inch  seotiona ".31*, 'Ul,  ".10 


TESTS   OF  IBON  AND  STEEL. 

No.  828. 

"■  ''564. 
ftT«a,  .25  square  iocb. 


Central  i«mmai*jt. 
iDohof  orieina)  MctioD pounda.. 


___ _..  ".as rrom DBok 

...dnllallky,  illght  gnuialMlan 
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TESTS  OF  IBON  AS1>  STEEL. 


No.  829. 
Marks,  ui.<L[ 
Diameter,  ".563. 
Sectional  area,  .25  eqaare  inch. 


S 

Sim 

S!S 

10,000 

« 

2.IU 

JS!! 

i7S0 
4.000 

1.350 
4.  COO 

8,000 
S.MO 

a:  000 

0.600 

tIsoo 

B.000 

iZ 

0.160 
7,700 

PnuKtt. 

!:!SI 

as 

£!i,000 
30.000 
J5.000 
W,000 

S7.000 

38.000 
89,000 
40,000 
41.000 
42.000 

as 
ss 

47.000 
48.000 
49.000 

50,  000 

51.  000 

Sooo 

IS 
IS 

MMW 

IS 

S3 

ImH. 
0. 

.000188 
.000207 
.0004(17 

.00008.1 
.000800 

.000007 

.001183 

!ooias7 

.001300 

,  ;ooio«7 

.003733 

:  000400 

.007J87 
.008400 
.W)»197 

ioijoe? 

.013600 
;  015033 

'.O'AWM 

!nz3«tF7 

.0^6388 
.027107 

;  036338 

iosssoo 

iomooo 
.1100 

.1533 

JmL 

.000183 
.000134 

.000200 

.oooiot 
.000107 

;  000168 

J000034 
.000038 

.000007 

.000006 

.O00SS4 

.001706 

;  001133 

.000807 
.001133 
.000767 

!  000907 
.001600 
.000633 
.001400 
.000938 

:ooi6«7 

.001400 

: 001034 

.001006 

:0O4O33 

.005133 

ioosooT 

.007933 

ioaofl 

ItuA. 

d. 

.000033 

Inch. 
0. 

InItU  loid. 

Ela«tia  limit. 

LMdMOmeefroptu™. 

.000083 

.000133 

.000100 

.005567 

.005484 

.010967 

.OOMDO 

General  mmmarjr. 

eoKtb  ptraqnan  loob  or  origliiBl  hcUod pmmda..    76,720 

It  pM  uiura  inch  of  original  Hotlon do —    40,000 

porliiahaflwniptDre inch.-    0.2207 

.. parlnob  ODderslralii  at  elutJo  limit do —  .001438 

ItedDCtloulndlametoratpolDtof  rDptnn. do 138 

Bednntlao  Id  veaaftar  raptnn.  per  csDtom  of  ariglBal  a««tian 41.  ■ 

PoalUon  nrrnpRiTe ".SSfrom  middle  of  nl  em 

Chanour  of  brokaa  aniAoe itilkT 

Xkugattonof  Inohaeotlaa* ".IT,  ".36*,  ".U 


S  'Corti/OT^^^  ^T^'/^e 


// 


\-  y^i^:^^ 


\ 


SExa6  491 


i7tGzzx.Ze- 
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T£8¥fi  OV  IBOK  AND  8T££L. 


No.  953. 

Marks,  ht<o 

Diameter,  ^^564• 

Sectional  area,  .26  square  inch. 


Applied  loads. 


Total 


Persqnaro 
inon. 


P&undt. 

250 

1,250 

2,500 

8.750 

6,000 

6,250 

7,500 

8.750 

0.000 

0,250 

P600 

0.750 

10,000 

10,250 

10,503 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18.250 

18,500 

18,750 

14,000 

14,250 

14,500 

14,760 

16,000 

15,500 

18.000 

10,500 

17.000 

17.600 

18,000 

18,500 

10,000 

10,850 

17.000 


Poimdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
88,000 
87.000 
88,000 
30,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45.000 
46,000 
47.000 
48,000 
40.000 
50.000 
61,000 
52,000 
68.000 
64,000 
55.000 
68,000 
67,000 
68,000 
50.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
77,400 


Slonntion 
permoh. 


Inch, 

a 

.000067 

.000207 

.000400 

.000600 

.000788 

.000888 

.001067 

.001100 

.001100 

.001188 

.001167 

.001288 

.001800 

.008167 

.004183 

.005367 

.006467 

.007488 

.008100 

.000500 

.010400 

.011088 

.012788 

.018888 

.015167 

.016667 

.018267 

.020000 

.021338 

.022838 

.024500 

.026667 

.030000 

.034000 

.038333 

.045667 

.056000 

.0638 

.0767 

.0033 

.1500 


SvoceMiTe 

•lonntion 

per  Inch. 


0. 

.000067 
.000200 
.000138 
.000200 
.000188 
.000200 
.000184 
.000088 
0. 

.000038 
.000034 
.000066 
.000067 
.001867 
.000866 
.001284 
.001100 
.000060 
.000667 
.001400 
.000000 
.001588 
.000800 
.001200 
.001284 
.001500 
.001600 
.001733 
.001833 
.001500 
.001667 
.002167 
.008388 
.004000 
.005388 
.006334 
.010383 
.0073 
.0134 
.0166 
.0567 


PennAiieiit 
set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Snoceasive 

pennanent 

set. 


Inch. 


.000038 


.004800 


.010088 


.000088 


.004767 


Bemarks. 


Initial  load. 


Elastio  limit. 


.006288 


Teiiflile  strength. 
Load  at  time  of  rupture. 


General  tumnuirjf. 

Tensile  strengthper  square  inch  of  orifrinalseoti on * pounds..    77,400 

ElasUolimit  per  square  inch  of  original  seetion.. do —    41,000 

£longHtion  per  inon  after  rupture inch...    0.2300 

Elongation  per  iooh  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section •  ;.-•    ^  47.2 

Position  of  rupture ".6  from  middle  of  stem 

Character  of  broken  snrflsce -., :.:^":.  ^^^^VrX 

Elongation  of  inch  seotiona ".27*,  ".80*.  ".12 


TESTS  OP  IROK  AKD  STEBL. 
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Ko.954. 

Marks,  j/ J-J^ 

Diameter,  ''.56L 

Sectional  area,  .25  sqnare  inch. 


I 


Applied  lottdi 


Total. 


PoundM. 
250 
1,250 
2,500 
8,750 
5,000 
0,230 
7,600 
8,7C0 
0,000 
9.250 
9.500 
0.750 
10,000 
1«,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12.250 
12,600 
12,750 
18,000 
18,250 
18.600 
18.750 
14,000 
14,250 
14,600 
14,760 
16.000 
16,600 
1«»000 
10.600 
17,000 
17,600 
18,000 
18^600 
10;  000 


PersaiiAre 
inoli. 


Pound*. 
1.000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
85.000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
50,000 
67.000 
68,000 
69,000 
00,000 
02,000 
04,000 
00,000 
68,000 
70.000 
72,000 
74^000 
70^000 


JElonntloii 
p«rmoh. 


Inch, 
0. 

.000197 
.000888 
.000500 
.000067 
.000838 
.001000 
.001107 
.001200 
.001207 
.001800 
.001367 
.001600 
.001938 
.006100 
.005938 
.007283 
.008707 
.009333 
.010000 
.011838 
.012107 
.018738 
.015000 
.016107 
.017400 
.019007 
.020733 
.022183 
.023000 
.035600 
.027007 
.029107 
.083400 
.038000 
.044000 
.060067 
.068838 
.072067 
.0007 
.1467 


SacceMire 
perinoh. 


0. 

.000107 
.000100 
.000107 
.000167 
.000106 
.000167 
.000167 
.000038 
.000007 
.000088 
.000007 
.000238 
.000933 
.003167 
.000833 
.001300 
.001584 
.000560 
.000067 
.001333 
.000834 
.001666 
.001207 
.001107 
.001288 
.001067 
.001066 
.001400 
.001467 
.001900 
.001567 
.002100 
.004238 
.004000 
.000000 
.000667 
.008100 
.013834 
.024088 
.0600 


■et. 


0. 


.000088 

.000067 
.000067 
.000007 
.000100 
.000100 


SttooeoiiTe 


0. 
.000084 

a 

0. 
.000088 

0. 


Initliaioid. 


.000300 


.007067 


.011867 


.000200 


.006707 


004800 


lOMtto  limit. 


TeuQo  strength. 


General  eummary. 

Tensile  strength  per  aqvATeliioli  of  original  seotloik pounds..    76,000 

Xbstio limit,  per  sQQSTe inch  of  original  seottom do....    89.000 

Bongstlon  per  inch  after  mptare inch..    0.2200 

£longatloo  per  inch  nnder  strain  at  elostio  limit do 001307 

Bednction  in  diameter  at  point  of  raptare do 104 

Bedaetion  in  area  after  rapture,  per  centum  of  original  seotion 33.5 

Position  of  mptore ''.  66  fh>m  middle  of  stem 

Character  of  broken  sarfisoe granular  80  per  cent.,  dull  silky  spot  20  per  cent 

Kioagation  of  inch  sections ^*,  ".19, 'M9 


1 
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TESTS   OF   IROK  AND   STEEL. 


No.  955. 

Marks,  ifj^j 

Diameter,  ."664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poundt. 

250 

1.260 

2,500 

8,760 

6.000 

6,260 

7.600 

8,750 

0.000 

0.260 

0,500 

0,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,760 

1^000 

12,250 

12.600 

12.750 

18,000 

18,250 

13,600 

13,760 

14,000 

14,250 

14.500 

14,750 

15,000 

15,500 

16.000 

10,500 

17,000 

17,600 

18,000 

18,500 

18,920 

16^700 


Peraqnare 
Inch. 


Poundi. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
68.000 
64,000 
66,000 
56,000 
67.  COO 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,680 


Sloopration 
per  inch. 


Ineh. 

0. 

.000167 
.000333 
.000500 

•,000667 
.000833 
.001000 
.001167 
.001200 
.001238 
.001267 
.001338 
.001567 
.002267 
.008333 
.005067 
.006167 
.007167 
.006667 
.009400 
.010933 
.012000 
.018167 
.014000 
.016000 
.010667 
.018383 
.020000 
.021tK>0 
.022783 
.024667 
.026167 
.028883 
.032500 
.037000 
.041667 
.049000 
.068383 
.070838 
.0900 
.1438 


Snooeaslye 

elonntion 

per  inch. 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000088 
.000088 
.000034 
.OO0U66 
.000284 
.000700 
.001066 
.001784 
.001100 
.001000 
.001500 
.000788 
.001633 
.001067 
.001167 
.000833 
.001000 
.001667 
.001666 
.001667 
•001600 
.001183 
.001934 
.001500 
.002166 
.004167 
.004500 
.004667 
.007383 
.009388 
.012500 
.019167 
.0533 


Peamaaeslj 


IndL 
0. 

.000088 
.000088 
.000038 
.000067 
.000067 
.000100 
.000100 


.000267 


.005600 


.011888 


SnooeaaiTe 

permanent 

aet. 


0. 

.000088 
Ol 
0. 

.000084 
0. 

.000038 
0. 


.000167 


.005888 


.006788 


Remarka. 


lialtialload. 


EUstto  limit. 


Tenaile  atrength. 
Load  ftt  time  of  rapture. 


General  tummary, 

Tenaile  strength  per  square  inch  of  original  section ponnds..    75,680 

E'aAtlclimitper  sqaare  inch  of  original  section do —    30,000 

Elongation  per  incn  after  rnptnre inch..    0.2133 

Elongation  per  inch  nnder  strain  at  elaaticlimit do 001S33 

Kodiiction  in  diameter  at  point  of  rnptare do 154 

I^fdnctionin  area  after  rupture,  per  oenium  of  original  aeetion 47.2 

Position  of  rupture .• ".62  from  neck;  oblioue 

Character  of  broken  aurfisoe •• silxy 

Elongation  of  inch  aeotiona ".88*.  "14,  ".12 
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^^ 


liro.964. 


8Tm 


^'M^ 


ttonal  area,  .25  square  inch. 


> 


'oUL     1^* 


SaocetalTe 

eloOfEBtlOIl 

per  inch. 


\ 


1,000 
5.000 

10.000 

15.000 

20.000 

25.000 

30,000 

3S.O00 

ae^coo 

37.000 

38,000 

38.000 

40,000 

41,000 

42,000 

43;  000 

44,000 

45,000 

441000 

47.000 

48y000 

4flt000 

50.000 

51,000 

52;  000 

53,000 

54.000 

55^000 

50,000 

57.000 

68,000 

50.000 

00.000 

02,000 

Oi,000 

60,000 

68.000 

70.000 

72,000 

74,000 

70^000 


a 

.OOO107 

.0OO333 

.000500 

.000657 

.000633 

.001000 

.001167 

.001200 

.001267 

.  001300 

.OO1307 

.OOIGOO 

.  001933 

.  00£>100 


.007233 

r7< 


.oxoooo 
.oxis; 


.  017400 


.044000 


JndL 

a 

.000107 

.000108 

.000107 

.000167 

.000166 

.000167 

.000167 

.000033 

.000067 

.000033 

.000067 

.000238 

.000333 

.003167 

.000833 

.001300 

.001584 

.000566 

.000667 

.001333 

.000834 

.001666 

.001267 

.001167 

.001288 

.001087 

.001666 

.001400 

.001467 

.001000 

.001567 

.002100 

.004*233 

.004600 

.006000 

.006667 

.008166 

.018834 

.024088 

.0500 


■eft. 


SaooeMlTe 


0. 

.ooooss 

.000038 

.000007 
.000067 
.000067 
.000100 
.000100 


0. 
.000034 

Ol 
0. 
.000088 

0. 


.000300 


.007067 


.011867 


.000200 


.006707 


IhitUlUMd. 


XlMtlOliBit. 


.004800 


Tentfle  ttrength. 


Oeneral  iummary. 


of  original  seotloii pounds..    76,000 

»•  imusre incli  of  original  MotUm do....    80.000 

EjS  jS?t«rTOl>*»»^ Inch.-    0.2200 

.5?iSStS»t^tot  of  rapture do I04 

S^^?tf^rirotixre,  per  centum  of  original  seotion 33.6 

tnaTe»ax«»:>:    v  .".  66  ftx)m  middle  of  stem 


Ctaoctrr  of  brdkett  •arfaoo 


.granular  80  per  cent.,  dull  ailky  spot  20  per  cent 

*f9A*    if   10   //  10 


28*,  ".  10,  ".  18 


Marks,  BTfo 

Diameter,  ".564. 

Sectiooal  area,  .25  square  incli. 


TESTS  OF  IBON  AND  STEEL. 
Ifo.  975. 


Incli. 


t\fM 
M.OIKI 
il.OOO 
48.000 


68,000 
56.000 


EloDntlon 


Otneral  tHMmory. 


mlt  per  unaro  lii«h  of  oiigliuj  »a 

m  p«T  Idod  jifler  mptcre 

m  per  lach  aoder  •ITkln  ftt  eloAUo  ] 


...poniid*..     sn.floo 
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Tube  No.  32 — 8"  Converted  Rifie. 


No.  974. 
Sectional  area,  .25  sqoare  inch. 


JBIoojeation 
per  inch. 


I,€00 
6,000 
10.000 
15.000 
20.000 
25.000 

ao.ooo 

SScOOO 

36^000 

37,000 

88,000 

89.000 

40,000 

41.000 

42,000 

43.000 

44,000 

43^000 

401000 

47.000 

4fil000 

49,000 

60,000 

51,000 

52,000 

53;  000 

54,000 

55.000 

50.000 

57,000 

5^000 

59,000 

eo.000 

02.000 

64,000 

66.000 

08,000 

70.000 

72,000 

74,000 

76,000 


a 

.000133 

.O0O333 

.000467 

.00OCt33 

.OOO800 

.0CX>067 

.001133 

.0O1133 

.OO1107 

,001200 

.  OOI233 

.  OO  12tr7 

.001833 

^ooieoo 

.003600 
.005200 
.OO03OO 
.  0OTO€r7 
.008100 
.  OOQoGT 

.oioseT 
.  oiiooo 

,  012-4OO 

014933 
OIG433 

ox^earz 
oioooo 


023433 


.  033833 
*  044000 


.  OTOSOO 


Saooeflsive 

elonjcatioD 

per  inch. 


Ineh. 

a 

.0C013B 

.000200 
.000134 
.000166 
.000167 
.000167 
.000166 
0. 

.000034 
.000033 
.000033 
.000034 
.000006 
.000267 
.002000 
.001600 
.001100 
.000767 
.001033 
.001467 
.001000 
.001333 
.000500 
.001167 
.001306 
.001500 
.001234 
.001333 
.001400 
.001867 
.001160 
.001884 
.003300 
.004266 
.005667 
.005500 
.006667 
.008166 
.011667 
.0162 
.0600 


Permanent 
set. 


0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 


Inch. 


0. 


SoooeesWe 

permanent 

•et 


0. 


r 


Initial  kMd. 


.004533 


.004533 


.010067  .005534 


Elastio  limit 


Tensile  strenf^h. 
Load  at  time  of  raptoie. 


General  summary. 


IcraTliy 


7.8540 
14.47 


2"^"i-ll"i*u  Ul»'MnkVe  Incb-oforlRinal  section poands 

ISS?S!SKi?S«S?tach  of  original  section rT.do. 


limit  per  ecmarc  inch 


78. 000 
4l.(HfO 

0.  'JTOO 

SSKpStoch^ders^taat^^ac  limit do         .00^3 

"-^-^  .rfterruptmts  per  centnm  of  original  s^rtion 'VoftiiiiiidSiof  stem 


i^*?5?i;!!?J.'.^SSrirrii'ti^^^^ 


inch, 
do. 


ID 


efniptare 
of  DfOk( 


.sUky 
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TESTS   OF  IRON  AND   STEEL. 


No.  977. 

Marks,  ^^iTi 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 


Applied  loads. 


TotaL 


Potttuft. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,750 

0.000 

9,250 

0,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

l.'l,50(» 

18,750 

14,000 

14,250 

14  600 

14,750 

16,000 

15,600 

10,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,210 

10,600 


Per  square 
InoQ. 


Poundi. 
1„000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47,000 
48,000 
40,000 
50.000 
61,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
80,840 


EloDsation 
permoh. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000633 
.001000 
.001167 
.001107 
.001200 
.001233 
.001800 
.  001867 
.001400 
.001438 
.001600 
.002900 
.004233 
.005400 
.006238 
^007433 
.008767 
.010167 
.010833 
.011388 
.012600 
.  013767 
.015000 
.016333 
.017333 
.018667 
.020000 
.021333 
.024833 
.027500 
.031000 
.035000 
.030500 
.046667 
.053500 
.063000 
.076000 
.1067 
.1488 


Saooessive 

eloDffation 

periDch. 


Inch. 

0. 

.000167 
^000166 
.000167 
.000167 
.000166 
.000167 
.000167 

0. 

.000038 
.000033 
.000067 
.000067 
.000033 
.000038 
.000167 
.001300 
.001883 
.001167 
.000833 
.001200 
.001334 
.001400 
.000666 
.000500 
.001267 
.  001167 
.001233 
.0013.33 
.001000 
.001334 
.001333 
.001333 
.003500 
.002667 
.003500 
.004000 
.004500 
.007167 
.006833 
.000500 
.018000 
.0307 
.0366 


Pennaaeiit 
set. 


Inch, 
0. 

.000038 
.000088 
.000033 
.000088 
.000033 
.000083 
.000038 


.000067 


.002683 


.008267 


Saocessive 

permanent 

set. 


Inch, 
0. 

.000033 
0. 
0. 
0. 
0. 
0. 
0. 


.000084 


.002566 


.005634 


Remarks. 


Initialload. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eummary, 

Speciflo  gravity 7.8502 

Hardness ^ 15.13 

Tensile  strength  per  sqoare  inch  of  original  section pounds . .      80, 840 

Elastic  limit  per  square  inch  of  original  section do —      42.000 

Elongation  per  inch  aftermptnre    inch..      0. 1733 

Elongation  per  inch  nnder  strain  at  elastic  limit do 00 1483 

Reduction  in  diameter  at  point  of  inptnre do 074 

Reduction  in  area  after  mptnret  per  centum  of  original  section 24.6 

Position  of  mptnre - ".95  from  neck 

Character  of  nroken  snifaoe granular,  radiating  from  a  dull  spot  at  circumference 

BlongatdkniofliiobMotiona ".  26*, ".  16, 'M2 
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Marks,  ^^o 

Diameter,  '*JB6L 

Sectioiial  area,  .26  sqaare  inch. 


No.  978. 


▲ppBedloiida. 


TMd. 


1,160 

%im 

8^000 
<^S60 
7,800 
8,700 
%000 
0,250 
0l600 
0,750 
10.000 
10^  ISO 
10,600 
10^760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18.500 
18,750 
14,000 
14,250 
14.600 
14,750 
15^000 
IS.  500 
10,000 
10^500 
17,000 
17,500 
18^000 
18.500 
10.000 
10.500 
20,000 
20,180 
18^100 


Per 


rwniam 


1,000 
8,000 

10,000 
16^000 
20,000 
26,000 

80^000 
86^000 

80^000 
87,000 
88.000 
88^000 
40,000 
41,000 
41.000 
48,000 
44,000 
46,000 
46^000 
47,000 
48,000 
40,000 
60.000 
51,000 
88!,  000 
58,000 
64,000 
56^000 
60,000 
57,000 
68,000 
50,000 
00,000 
02,000 
04,000 
08,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
00^720 


BloBntton 


igfttlOl 
UMh. 


Inek, 
0. 
.000087 

.000200 
.000888 

.000407 


.000800 

.000007 

.001000 

.001088 

.001087 

.001100 

.001100 

.001187 

.001238 

.001800 

.003407 

.003400 

.004283 

.004800 

.006488 

.007288 

.000000 

.000087 

.010167 

.011107 

.012000 

.018787 

.015000 

.016400 

.017700 

.018088 

.020787 

.023607 

.027000 

.030500 

.034687 

.038007 

.045333 

.052667 

.061187 

.074000 

.1000 

.1867 


SaMeMlTe 

fllonMliloii 

permolL 


Oi 

.000087 
.000188 
.000188 
.000134 
.000188 
.000167 
.000187 
.000088 
.000083 
.000084 
.000088 
.0 

.000087 
.000088 
.000007 
.001187 
.000083 
.000838 
.000687 
.001538 
.000800 
.001767 
.000067 
.000500 
.001000 
.001438 
.001167 
.001283 
.001400 
.001800 
.001233 
.001834 
.002800 
.003838 
.003500 
.004167 
.005000 
.005066 
.007384 
.008500 
.012833 
.0260 
.0367 


PemiaiieBt 

Mt 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


001800 


007100 


SaeeeMire 

DftBI 
Mt 


.001800 


.005800 


I^tUlloftd. 


ElMtio  limit 


Tensile  strenRth. 
Load  at  time  of  mptare. 


General  eummary. 

Tensile  stEvngUi  per  aqiuffe  inch  of  orisioaleeotlon..... jMonds..     80,720 

Slaetie  limit  per  square  inch  of  origijialsectioii do —     43,000 

EIoDgation per  inoD  after  mptnre inch..      0.  2100 

£1on|pation  per  Inch  nnder  strain  at  elastio  limit do ooi^ioo 

Redaction  in  diameter  at  point  of  rapture do 144 

Redvetion  in  area  after  rapture^  per  oentom  of  original  section  44.0 

Position  of  mptare ''.45  fh>m  neck 

Gharaotar  of  brolcen  snrfiMje silky.  Interspersed  with  sraanlar  metal 

•K^gmpt^  at  Inflh  sactjona. ^.40*, 'M4,  ".09 


1 
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TESTS   OP   IBON  AND   STEEL. 


'So.  979. 

MarkSy   h  Ta  m 

Diameter,  <^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Totftl. 


Poundt, 

250 

1.260 

2.500 

8.750 

6,000 

6,260 

7.600 

8,750 

0,000 

0,260 

0.500 

0,750 

10.000 

10.250 

10,500 

10,750 

11.000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

12. 750 

18,000 

18, 250 

18,600 

13.750 

14,000 

14,250 

14,500 

14,750 

15, 000 

15.500 

16,000 

10,500 

17,000 

17.500 

18,000 

18,600 

10,000 

10,600 

20,000 

20,600 

21,000 

21,500 

10,800 


Per  sqnare 
inch. 


Poundi, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
80,000 
87,000 
88.000 
88.000 
40,000 
41,000 
42.000 
48,000 
44.000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
62.000 

;:8.ooo 

64,000 
55,000 
S6,000 
67,000 
58.000 
60.000 
60.000- 
02.000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 


Elongation 
per  inch. 


0. 

.000167 
.000800 
.000483 
.000600 
.U00783 
.000000 
.001007 
.001100 
.001133 
.001183 
.001107 
.001200 
.001238 
.001267 
.001883 
.001367 
.001433 
.001407 
.001683 
.001900 
.002600 
.008000 
.004707 
.005667 
.000767 
.008267 
.000038 
.010000 
.011067 
.012100 
.013133 
.014333 
.016500 
.020000 
.  022167 
.026667 
.  028U67 
.03o667 
.037500 
.041833 
.046333 
.053733 
.064500 
.0800 
.U33 


Snooeesive 

eloDsation 

perinoh. 


Inch, 

0. 

.000167 
.000183 
.000188 
.000167 
.000183 
.000167 
.000167 
.000038 
.000088 

0. 

.000034 
.000088 
.000038 
.000084 
.000060 
.000084 
.000066 
.000084 
.000066 
.000367 
.000700 
.001800 
.000867 
.000900 
.001100 
.001600 
.000760 
.000967 
.001067 
.001033 
.001033 
.001200 
.002167 
.008500 
.002167 
.003500 
.003000 
.007600 
.001838 
.003833 
.005000 
.007400 
.  010767 
.0156 
.0338 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


002200 


SnooeaslTe 

permanent 

aet 


Inch, 


.008200 


Bemarka. 


Initialload. 


Elastio  limit 


Tensile  atrangth. 
Load  at  time  of  mptnre. 


General  twnmary. 

Tensile  strength  per  square  inch  of  original  section  pounds..       86,000 

BlasUclimit  per  square  inch  of  original  section do —       47.000 

Elongation  per  inoD  after  rupture inch..       0. 19X8 

Elongation  per  inch  under  strain  at  elastic  limit i. do 001583 

Reduction  in  diameter  at  point  of  rupture do —  .184 

Bedncdonip  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture ".76fhiinneok 

Character  of  broken  surface silky,  interspersed  with  grannlar  metal  i  surfiscs  irregular 

Elongation  of  inch  sections ".86*,  ".12, 'MO 


1^ 
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Ara%  .^  sgoare  inch. 


eh. 


V 


•  ooocer 

.0OO138 
.00O188 

•  000134 

.oooiee 

.OO0187 
.OOC187 

•  €XMX»3 

•  000083 
.000084 
.000033 

.O 

.  OCOO07 

•  OOOOflS 

.€MNN)07 

.  €M)1167 

.000683 

.000833 

.  000607 

.001538 

.COO800 

.001787 

.000087 

.000500 

•  OOIOOO 

.001438 

.001167 

.001233 

.001400 

.001300 

.001233 

.001834 

.002000 

.003833 

.003500 

.004107 

.005000 

.005668 

.007334 

.008500 

.012833 

.0260 

.0307 


Mt 


Ol 
0. 
0. 
0. 
0. 
0. 

a 
a 


JiieJL 


0. 


.001800 


.007100 


8a«oenlTe 
pttnyuMnt 


.001800 


I^tlalloftd. 


ElMtio  limit 


.005800 


TeDsfle  streDgth. 
Load  at  time  of  mptore. 


General  eummarjf, 

•aiiAxe  tnch  of  orisima  Motion..... poands..      80,720 

tnelk  of  erigiiiu  section do 43,000 

nre inch..      0.  Jioo 

aio  At  elastio  limit do 001:^00 

t^-ptAntofrxxptan do 144 

ptnre^  p«roentiim  of  original  Motion  44.6 

''.45ftx>m  Deck 

sillcy,  interspened  irith  granalar  metal 

^40*,  ".14,  ".09 
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TESTS   OP   IRON  AND   STEEL. 


No.  967. 

Marks,  b^S^o 

Diameter,  ''.6641 

Sectional  area,  .26  square  inch. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,600 

8,750 

6,000 

0,250 

7,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

13.600 

18,750 

14,000 

14,250 

14,500 

'  14,750 

15,000 

15,600 

16,000 

16,500 

17,000 

17,600 

18,000 

18,600 

19,000 

19. 600 

19.7J0 

16,800 


Persqnare 
Inon. 


Pounda. 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
30,000 
35,000 
86,000 
87,000 
88,000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
63,000 
54.000 
55,000 
66.000 
67, 000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,840 


ElODsatlon 
per  mch. 


Inch. 
0. 

.000067 
.000233 
.000400 
.000533 
.000700 
.000867 
.001000 
.001000 
.  001033 
.001100 
.001133 
.001200 
.  001267 
.  001367 
•003267 
.004833 
.005767 
.006933 
.007633 
.008733 
.009067 
.011033 
.011667 
.  013000 
.014000 
.015500 
. 017067 
.  018767 
.U10033 
.  021383 
.022667 
.024333 
.027667 
.  031667 
.036500 
.041500 
.047333 
.054000 
.064000 
.0867 
.1067 
.1407 


Saccessive 

eloDfration 

per  inoh. 


Ineh. 

0. 

.000067 
.000166 
.000167 
.000133 
.000167 
.000107 
.000133 

0. 

.000033 
.000067 
.000033 
.000067 
.  000067 
.000100 
.001900 
.001566 
.000934 
.001106 
.000700 
.001100 
.001234 
.001066 
.000634 
.001333 
.001000 
.001500 
.001567 
.001700 
.001166 
.001100 
.001334 
.001666 
.003334 
.004000 
.004833 
.005000 
.005833 
.006667 
.010000 
.0227 
.0200 
.0400 


Permanent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000033 


004133 


009067 


SacceaslTe 

permanent 

set. 


0. 


Indi, 


000038 


004100 


Remarka. 


Initial  load. 


Elastic  limit 


004984 


Tensile  strenjctb. 
Load  at  time  of  nzptare. 


General  eumtnary. 

Tensile  strength  per  square  inch  of  original  section pounils. .      78, 840 

Elastic  limit  per  Bonare  inoh  of  original  section do...      41.000 

Elongation  per  inon  after  mptnre inch. .      0. 2100 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001267 

Redaction  in  diameter  at  point  of  rapture do . . .         .184 

Redaction  in  area  after  rupture,  per  centum  of  original  section 64. 6 

Position  of  ruptum at  middle  of  stem 

Character  of  broken  surface dlkj 

Elongation  of  inch  sections ".16,  ".44*,  ".12 


TESTS   OF  IRON  AND   STEEL. 
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Marks,  b'-STm 


Ko.  058. 


Diameter,  '^664. 

Sectional  area,  J25  sqaare  inch. 


Applied  loads. 


TotiO. 


J'wmdt. 

250 

1,250 

2,500 

8,750 

S.00O 

0,250 

7,500 

8,750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600 

12.760 

18,000 

18,250 

13.500 

13,750 

14,000 

14,250 

14.500 

14,750 

IS.  000 

15,500 

18,000 

10,500 

17,000 

17,500 

18,000 

18,600 

19,000 

19,500 

2a  000 

20,000 

10^900 


PerMTOATe 
inch. 


Fovndi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
88,000 
87,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
53.000 
64.000 
65,000 
68,000 
67,000 
68,000 
50,000 
80,000 
82,000 
64,000 
88,000 
88,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
80,240 


£]oiiff»tlon 
per  inch. 


JndL 
0. 

.000100 

.000267 

.000483 

.000587 

.000733 

.000900 

.001087 

.001100 

.001188 

.001187 

.001200 

.001238 

.001400 

.001887 

.003133 

.004487 

.005800 

.008333 

.007133 

.008487 

.009487 

.010400 

.010933 

.012287 

.018500 

.014887 

.015700 

.017087 

.018500 

.020000 

.021533 

.023033 

.020300 

.029333 

.033800 

.039000 

.044167 

.050000 

.068233 

.068333 

.0900 

.1200 

.1607 


Snooessive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000167 
.000160 
.000184 
.000188 
.000167 
.000187 
.000033 
.000033 
.000034 
.000033 
.000033 
.000167 
.000487 
.001268 
.001334 
.001133 
.000738 

rooo8oo 

.001334 

.001000 

.000933 

.000533 

.001834 

.001233 

.001167 

.001038 

.001387 

.001438 

.001600 

.001538 

.001500 

.003287 

.003083 

.004207 

.005400 

.005187 

.00i;833 

.008238 

.010100 

.021667 

.0300 

.0367 


Permanent 
■et 


IfUk, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.004083 


.006500 


SnceeeriTe 

peimanent 

■et 


Ineh, 


0. 


.000088 


.004000 


.004487 


Bemarks. 


Initial  load. 


SUstio  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


.  General  summary. 

Tensile  streogtli  per  square  inch  of  original  section poands..      80  240 

Elastic  limit  per  sqnare  inch  of  original  section do...'      40*  000 

Elon^tion  per  incn  after  rapture inch..      0.2567 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001233 

Kadoction  in  diameter  at  point  of  mptnre do 164 

Bednction  in  area  after  mptore,  i»er  centum  of  original  section 49  7 

Position  of  rnptore ".82  from  middle  of  stem 

Character  of  broken  snrfaoe gilky 

Elongation  of  inch  sections , , , ",84*,  ".30,  ".13 
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TESTS   OF   IRON  AND  STESL. 


No.  959. 
Marks,  ^^^i 
Diameter,  ''.564. 
Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


Total. 


Pounds. 

2S0 

1,250 

2.500 

8.750 

5,000 

0.250 

7,500 

8.750 

0,000 

»,250 

0,500 

0,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11, 2^-0 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

18,000 

13.250 

18,500 

18.750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

10,000 

10,500 

17,000 

17,500 

18,000 

18,600 

10,000 

10,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22, 150 


Per  Bauare 
iDcn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42.000 
48,000 
44.000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
58,000 
54.000 
55,000 
56,000 
57.000 
58,000 
50.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
M,000 
88,000 
88,600 


ElongaiioD 
permoh. 


Inek, 
0. 

.000188 
.000338 
.000600 
.000638 
.000767 
.000988 
.001100 
.001188 
.001167 
.001200 
.001233 
.001267 
.001300 
.001338 
.001867 
.001400 
.001483 
.001467 
.001500 
.001533 
.001567 
.001600 
.001638 
.001667 
.001867 
.006367 
.006038 
.007938 
.008738 
.010167 
.011267 
.012900 
.014267 
.016638 
.019733 
.022338 
.025067 
.028667 
.032000 
.036000 
.040400 
.045667 
.053000 
.062000 
.076? 
.1067 
.1367 


Saocessive 

elongatioii 

per  inch. 


0. 

.000188 
.000200 
.000167 
.000188 
.000184 
.000166 
.000167 
.000088 
.000034 
.000033 
.000088 
.000084 
.000088 
.000038 
.000084 
.000088 
.000038 
.000084 
.000038 
.000088 
.000034 
.000088 
.000083 
.000084 
.000200 
.003500 
.000566 
.001000 
.000800 
.001434 
.001100 
.001688 
.001367 
.002366 
.003100 
.002600 
.002734 
.008600 
.003338 
.004000 
.004400 
.005267 
.007338 
.009000 
.0147 
.0300 
.0300 


Fannanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
Oi 
0. 


.000000 


.000083 


.000083 


SuooeoalTe 

permanent 

set. 


Inch. 


iDltiallead. 


SattioliHit. 


Tensile  strength. 


General  sumfnary. 

Speolflo  grarity 7.8874 

H^ardneas 17.17 

Tensile  strength  per  sqaare  inch  of  original  seotion pounds..      88,600 

Elastic  limit  per  SQuare  inch  of  original  section do....      0,000 

Elongation  per  inon  after  rupture  Ineh..      0.9007 

Elongation  per  inch  under  strain  at  elastic  limit do 001067 

Kcdnofelon  in  diameter  at  point  of  rupture do 184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture l"fWmineck 

Character  of  broken  snrfiice aUkyx  with  traces  of  granular  metal 

Elongation  of  inch  sections .'',88*,«'.19i".U 
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tEStS  OP  IfiON  AND  StE£L. 


No.  961. 

Diameter,  ^'^64. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounda. 
250 
1,250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10.000 
10,350 
10,500 
10,760 
11.  000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
18.500 
13.750 
14,000 
14,250 
14,500 
14,760 
15,000 
16.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,160 


Per 


raqoEre 
inca. 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80.000 
86.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74, 000 
76.000 
78,000 
80,000 
80.640 


Eloneadon 
per  Inch. 


Inch, 
0. 

.000183 
.000800 
.000467 
.000638 
.000800 
.000967 
.  001188 
.001300 
.001833 
.001867 
.001400 
.002267 
.004000 
.005500 
.006838 
.007800 
.008883 
.009938 
.010700 
.011600 
.012667 
.014000 
.  015138 
.016600 
.018000 
.  010000 
.020007 
.021833 
.024600 
.028000 
.032000 
.036667 
.041167 
.047000 
.053667 
.063333 
.075000 
.1000 
.1333 


SaocesslTe 

elongation 

perlnoh. 


0. 

.000138 
.000107 
.000167 
.000166 
.000167 
.000167 
.000168 
.000167 
.000088 
.000034 
.000033 
.000687 
.001738 
.001500 
.001333 
.000967 
.001038 
.001100 
.000707 
.000900 
.001067 
.001333 
.001133 
.001467 
.001400 
.001000 
.001067 
.001766 
.002767 
.003400 
.004000 
.004667 
.004500 
.005833 
.006667 
.009666 
.011667 
.0250 
.0333 


Permanent 
set. 


Inek. 

a 

0. 

0. 

0. 

.000088 
.000088 
.000067 
.000067 
.000067 


002467 


.008067 


Snoceesire 

permanent 

•et. 


.000038 

Ol 

.000034 
0. 
0. 


Initlalload. 


,002400 


.005600 


Blaatlclimit. 


Tensile  strencth. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .     80,640 

Blastiolimit  per  sooare  inch  of  original  section do....      43.000 

Elongation  per  incn  aftermptare inch..      0.1833 

Elongation  per  inch  under  strain  at  elastio  limit ., do 001400 

Re<luction  in  diameter  at  point  of  rupture do 124 

Keductfon  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  ruptnre ".45  from  neck 

Character  of  broken  surface..... ailky,  interspersed  with  granular  metal 

Elongation  of  inch  sections «.86*,  Ml,  ".09 


TESTS   OF   IRON    AND   STEEL. 
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Tube  STo.  34— 8^'  Converted  Rifle. 


No.  980. 

Marks,  b^^" 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  lotds. 


TotftL 


Pounds, 
250 

1,250 

2«600 

a.  750 

5,000 

0^250 

7.500 

8,750 

9,000 

0,260 

0,600 

0,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

18,500 

16^000 

10,600 

17,000 

17,500 

18,000 

18,470 

lOiSOO 


PersouMre 
Inok. 


Pomndt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85^000 
86,000 
87,000 
88,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
68,000 
64,000 
65,000 
68^000 
67,000 
68,000 
69,000 
80,000 
82,000 
84,000 
88,000 
68,000 
70,000 
72,000 
73»880 


Eloncatioii 
per  loch. 


itidL 
0. 

.000067 
.000267 
.000488 
.000600 
.000767 
.000938 
.001100 
.001138 
^001188 
.001167 
.001238 
.001400 
.002167 
.003267 
.004600 
.005033 
.006938 
.008038 
.008933 
.010600 
.011633 
.013600 
.015338 
.016500 
.017500 
.019000 
.020338 
.022433 
.024000 
.026100 
.027667 
.031000 
.086000 
.041167 
.048167 
.067000 
.069667 
.0900 
.1667 


SaceeealTe 

elonRAtloii 

perinoh. 


JlMSlL 

0. 

.000067 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000038 

0. 

.000034 
.000066 
.000107 
.000767 
.001100 
.001833 
.001333 
.001000 
.001100 
.000900 
.001667 
.001033 
.001967 
.001783 
.001167 
.001000 
.001500 
.001838 
.002100 
.001567 
.002100 
.001967 
.003333 
.005000 
.005167 
.007000 
.008833 
.012667 
.020833 
.0667 


Permanent 
•et. 


jKvMWb 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


000088 


.000138 


005400 


011700 


SnceeMlTe 

permenent 

set. 


0. 


JimA. 


.000038 


.000100 


.005267 


.006800 


H^mft^X^, 


Initiel  loed. 


SlMtio  limit. 


Tensile  strength. 
Loed  a.t  time  of  mptore. 


General  eummary. 

Spectilc  gravity 7.8664 

Hardness 12.66 

Tensile  strength  per  sqoare  inch  of  original  section pounds..      73, 880 

Elaatic  limit  per  square  inch  of  original  section do...      89,000 

Elongation  per  inch  after  mptnre inch..      0.2867 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Reduction  in  diameterat  point  of  rupture do 144 

Seduction  in  area  after  rupture,  percentumof  original  section 446 

Position  of  rupture ....".96  from  neck 

Chaiaoterof  orokensnifluie silky 

Kkmgatlmi of iaeh lectlwia ".89*.  M8,  ".14 
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TESTS  OF  IRON  AND  STEEL. 


TSo.  981. 

Marka,  b'^To 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 


Applied  IomLb. 


Total. 


Pcundt. 

250 

1,260 

2,500 

8.750 

0.000 

0,260 

7,600 

8,760 

9,000 

9.250 

9,600 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,«00 

18,750 

14,000 

14.250 

14,500 

14.750 

15,000 

15,500 

16,000 

16^500 

17,000 

17,600 

18,000 

18,600 

19,000 

19,600 

10,710 

17,400 


PeraqiiAra 
incn. 


PtnmdB. 
1,000 
6,000 
10,000 
15,000 
80,000 
25,000 
80,000 
85,000 
80,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
58,000 
54,000 
65.000 
50.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78,000 
78,840 


Blongstlon 
permoh. 


Ol 

.000067 
.000988 

.000400 

.000567 

.000700 

.000867 

.0010^ 

.001038 

.001067 

.001100 

.001138 

.001200 

.001267 

.001367 

.001900 

.003500 

.005400 

.006238 

.006867 

.008167 

.009467 

.010567 

.011388 

.012267 

.013267 

.  014767 

.015938 

.  017467 

.018567 

.020000 

.0^500 

.023000 

.026333 

.029667 

.035333 

.039888 

.045667 

.Q5S167 

.061167 

.075000 

.1000 

.1367 


Saooeflslre 

ekmntioa 

perlnoh. 


Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000138 
.000167 
.000166 
.0 

.000084 
.000038 
.000038 
.000067 
.000067 
.000100 
.000538 
.002600 
.001900 
.000838 
.000684 
.001800 
.001300 
.001100 
.000766 
.000934 
.001000 
.001600 
.001106 
.001634 
.001100 
.  001433 
.001500 
.001500 
.003333 
.003334 
.005666 
.004500 
.005884 
.007500 
.008000 
.018838 
.0^ 
.0367 


PfinnaDflnt 
■et 


0. 
—w  000088 
-s  000088 
—.000088 


^000088 
—w  000088 


.008767 


008667 


SaeoeMlTe 

pennanent 

■et 


Ol 
0. 
0. 
0. 
Ol 
0. 


000088 


Initial  iMd. 


.000068 


.008767 


Slaotifi  limit 


Tenaile  stzvosth. 
Load  at  tlma  of  rnptnie. 


Oeneral  9ummary, 

Tensile ■trength  per  aqnara  inch  of  oriidnal  section pounds..     78,840 

iDawtio  limit  per  sanare  inch  of  original  section do ^K''^ 

Elongation  per  inch  after  roptare. inch..     0.3100 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Kaduotion  in  diameter  at  point  of  mptnre • do 143 

Redoction  in  area  after  rupture,  per  oentnm  of  cniginal  seotlon *. 44.6 

Position  of  rupture .^ '.68  from  middle  of  stem 

Character  of  broken  snrfiice silky 

Uongatioa  of  inch  sections ".  26, ".  27*,  MO 


TESTS   OF   IRON    AND    STEEL. 


247 


Tube  No.  34—8''  Converted  Rifle. 


^^'^^onal  aies^  J25  sqaare  inch. 


No.  980. 


I 


S50 

J2» 
S5M 

1^750 

\mi 

^250 
t,500 

9^750 
IILM 

N,M 
li^ 

11,  l» 
11,^ 
11,500 
11, 730 
13,000 

c^ 

11750 

1  ia,«» 

^  13,300 

B,730 
14,  HO 

lise 

HMO 

HTse 

14C0I 
liOOO 

n,s» 
tac«o 


/ 


L 


1,000 
5^000 
10,000 
15,000 
20,000 
2S,000 
30,000 
35^000 
90,000 
S7,0OO 
38,000 
39.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
40.000 
47.000 
4S,000 
49,000 
50.000 
51.000 
52.000 
&3,000 
M.00O 
55,000 
50.000 
57,000 
58,000 
69,000 
00.000 
02,000 
64.000 
06,000 
66.000 
70,000 
72,000 

73,«ao 


■SBtioii 
izicli. 


.000067 


OOOfiOO 

oooreT 


.ooiioo 

.OOXJ38 

.  ooiie? 

.001400 


SnceeasiTe 
per  Inch. 


.008033 


011033 
013000 
016333 


.  011500 

.oioooo 


.031000 


.O41107 
.OASICIT 
.067000 


.OOOO 


a 

.000067 

.oooaoo 

.000100 
.000107 
.000167 
.000166 
.000167 
.000038 
0. 
.000034 
.000066 
.000167 
.000767 
.001100 
.tN)1333 
.001333 
.001000 
.001100 
.000900 
.001667 
.001033 
.001967 
.001733 
.001167 
.001000 
.001500 
.001838 
.002100 
.001567 
.002100 
.001567 
.003333 
.005000 
.005167 
.007000 
.008833 
.012667 
.020833 
.0667 


Pennuient 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000038 


SocceBaive 
permuieiit 

Mt. 


0. 


IndL 


.000038 


.000188 


.005400 


.  011700 


.000100 


R«m>r¥g. 


Initial  l<Md. 


SlMtie  limit. 


.005267 


.006300 


Tensile  strength. 
Load  at  time  of  mpture. 


General  eummarif. 


mm       .    -  ^^■^■■■w-^ww^ww  —  —  ——  —  —  —   —  — 

rranty 

S"^*"^:!^  *liC^C>^  MTOttre  inch  of  orifcinal  section. . 
te&l5[Jf  SS  ESiS^li  of  original  section 


bmU  per  •qnar©  »»»*^"r- ^'' 


b£S^  to  ^S^SS^Wto".  per  oentam  of  original  section. 


rnpva 


of 


7.8564 
12.66 
73,880 
89,000 
0.2867 
.001238 
.144 
44.6 
.  .".95  flrom  neck 

silky 

".89*,  ".18,  ".14 


.pounds. 

do... 

....inch. 
....do... 
....do... 
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Marks,  mt^i 

Diameter,  '^564• 

SectioDal  area,  .25  square  inch. 


No.  983. 


Applied  loads. 


ToUO. 


Poundt. 

250 

1.250 

2,500 

8.750 

5.000 

6.250 

7.500 

8,750 

9,000 

9.250 

9.500 

9.760 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11.750 

12,000 

12,250 

12. 500 

12.750 

IB,  000 

13.25() 

13,500 

18,750 

14.000 

14,250 

14. 500 

14.750 

15,000 

15,500 

10,000 

10,500 

17.000 

17,600 

18,000 

18.500 

19.000 

19.600 

19,870 


Per  Moare 
inon. 


POWidM. 

1.000 
5,000 
10.000 
15,000 
20,000 
25.000 
80,000 
35.000 
88.000 
87.000 
88,000 
80.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
48.000 
47,000 
48.000 
40.000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
50,000 
57.OOO 
5H,000 
50.000 
80.000 
82.000 
64.000 
68.000 
68.000 
70,000 
72,000 
74^000 
76.000 
78,000 
79,480 


EloDfffttlon 
peruioh. 


ifielL 
0. 

.000100 
.000267 
.000400 
.000587 
.000733 
.000900 
.001007 
.001100 
.001138 
.  001167 
.001200 
.001200 
.001283 
.001267 
.001300 
.001500 
.002083 
.003183 
.004887 
.005087 
.007«87 
.008367 
.008887 
.  010100 
.  011187 
.012887 
.014000 
.015667 
.010838 
. 017867 
.010088 
.021800 
.024000 
.027838 
.031333 
.036338 
.042000 
.048383 
.056667 
.088867 
.0900 
.1400 


Sncoeaaive 

eloncratlon 

perlnoh. 


Iwh, 
0. 

.000100 
.000167 
.U00138 
.000167 
.000166 
.000187 
.000187 
.000088 
.000033 
.000084 
.000038 

a 

.000033 
.000084 
.000033 
.000200 
.000588 
.001100 
.001534 
.  001000 
,001400 
.001300 
.000800 
.001133 
.001067 
.001500 
.001333 
.001687 
.001286 
.001034 
.001088 
.002267 
.002700 
.003338 
.004000 
.005000 
.005667 
.006838 
.008aC34 
.012000 
.021383 
.0500 


Fennaaent 
aet. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000060 


SaooeaalTe 

pennaoent 

aet 


Inok, 


0. 


Initial  load. 


Elaatio  limit 


.000800 


.006600 


.008000 


Tensile  atraigtli. 


General  summary. 


Speoiflo  fo^vity #. 

flardness 


7.8686 

15.20 

Tensile  BtreDgth  per  eqaare  inch  of  orlfrinal  section pounds..      79,480 

Blasticllroit  per  sqoare  inch  of  original  section do.....     48,000 

Elongation  per  Incn  after  mpture inch..      0.2267 

Elongation  per  iDch  under  strain  at  elastic  limit do 001300 

Rednot  ion  in  diameter  at  point  of  mptore do 184 

Bedaction  in  area  after  mptnie,  'per  centum  of  original  section 4L  9 

Position  of  mptore ".88fh>mneck 

Character  of  broken  surface granular,  40  per  centum ;  sil^,  60  per  centum 

Bomatlmi  of  inch  saetiona ".88*,'M8,'M6 
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Marka,  ^'iTo 

Diameter,  ".664 

Sectional  area,  J25  square  inch. 


Ho.  984. 


Applied  loads. 


TotaL 


250 

1,260 

2,600 

3,760 

6.000 

0.250 

7,500 

8,750 

0.000 

0,250 

8,500 

0,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12, 2W 

12,500 

12,750 

13,000 

18,250 

13,500 

18,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,500 

10,000 

10,600 

17,000 

17,600 

18,000 

18,600 

10,000 

19,150 

10,700 


Per  aqiura 
inoK 


Pound9. 
1,000 
5,000 
10,000 
1^000 
20,000 
25,000 
80,000 
35,000 
80^000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
53,000 
64,000 
65,000 
60,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64.000 
06,000 
08,000 
70,000 
72,000 
74,000 
70,000 
70,000 


Elonntlon 
permch. 


0. 

.000087 
.000200 
.000838 
.000467 
.000633 
.000800 
.000007 
.001000 
.001U33 
.001038 
.001007 
.001100 
.001107 
.002467 
.004707 
.005833 
.006767 
.008333 
.008000 
.  010133 
.011300 
.012733 
.013533 
.014667 
.015033 
.017367 
.018600 
.020333 
.021833 
.023500 
.025333 
.027000 
.031433 
.035667 
.041167 
.046667 
.055000 
,066667 
.0767 
.1138 
.1683 


SaooeneiTe 

elongatioii 

permoh. 


Jnek, 

a 

.000007 

.000188 
.000138 
.000134 
.000160 
.000167 
.000167 
.000038 
.000033 
0. 

.000034 
.000038 
.000067 
.001300 
.002300 
.001060 
.000034 
.001566 
.000607 
.001133 
.001167 
.001438 
.000800 
.001134 
.000066 
.001734 
.001233 
.001733 
.001500 
.001607 
.001833 
.001667 
.004433 
.004234 
.005500 
.005500 
.008333 
.011667 
.010033 
.0366 
.0500 


Permaaeiit 
•et. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.006238 


SacoeMiTe 
permaneiit 


.0 


.005288 


.010838 


Benwrke. 


InitiAlloed. 


SiMtie  limit. 


Tensile  strength. 
Load  at  time  of  raptue. 


General  gummary. 

Tensfle  strength  per  square  inob  of  (frisinal  section pounds..      76,000 

Elastic  limit  per  square  inoh  of  origimu  section do....     41,000 

Slongation  per  inch  after  mptnre inch..      0.2000 

Slongatioii  per  inch  nnder  strain  at  elastic  limit do 001187 

Bednction  in  diameter  at  point  of  mptore do 164 

Beduction  in  are*  after  mptore,  per  centnm  of  original  section 49.7 

Position  of  mptore ".1  firom  middle  of  atom 

Character  of  broken  snrikce silky 

XkngatiMiofliiohaaotiooa ".17,  ".46*,  ".18 
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No.  986. 

Marks,  iJ?J*m 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 

250 

1,250 

2.500 

8,760 

5,000 

0,250 

7,500 

8.750 

0,000 

0,250 

0,500 

0,750 

10,00t 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13.250 

13,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

18,000 

18,500 

17,000 

17.500 

18.000 

18,500 

10.000 

10.500 

10,700 

17,500 


Per  square 
Incn. 


Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42.000 
48,000 
44,000 
48,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
78,800 


Elongation 
permch. 


Ineh, 

iooAioo 

.000288 
.000400 
.000567 
.000738 
.000000 
.001067 
.001100 
.001138 
.001200 
.001238 
.001300 
.001400 
.001700 
.002400 
.003000 
.004767 
.005888 
.006667 
.007000 
.008767 
..010000 
.010700 
.011688 
.012767 
.  015238 
.016000 
.017167 
.018500 
.020000 
.021338 
.028000 
.020500 
.020567 
.033600 
.038767 
.044500 
.061067 
.060500 
.078338 
.0067 
.1600 


SuccesslTe 

eloncration 

per  inch. 


Inch. 
0. 

.000100 
.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000083 
.000088 
.000067 
.000088 
.000067 
.000100 
.000300 
.000700 
.001500 
.000867 
.001066 
.000834 
.001238 
.000867 
.001288 
.000700 
.000088 
.001134 
.002466 
.000767 
.001167 
.001888 
.001500 
.001383 
.001667 
.003500 
.003067 
.004038 
.005167 
.005738 
.007167 
.008838 
.012838 
.028967 
.0688 


Permanent 
set. 


JiidL 


0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 


000100 


008288 


OOSIOO 


SneoeealTe 

permanent 

set 


Inek. 


.000100 


.008188 


004807 


InitUlMid. 


Blaotloltutt. 


TensOe  Btrangth. 
Load  at  time  of  mptom 


General  aummary. 


Tensile  strength  per  square  inch  of  original  section poimdi. 

Blastto  limit  per  square  inch  of  originaTseotion do... 

Elongation  per  Inch  after  roptnrs inch. 

Elongation  per  inch  under  strain  at  elastic  limit '.do... 

Redaction  in  diameter  at  point  of  rupture do... 

Bednction  in  araa  after  rupture,  per  centum  of  original  section y. 

Posttkm  of  raptors l^frnniieck 

Chafaeterof  broken snrfaoe silky,  70 per oentum i  granular,  OOper  oentam 

Klffngft1f*A*  fff  inftl*  swUons «..•*. ".80*, ''Js,  ".IS 


78;  000 

40,000 

0L2M7 

.001800 

.144 

44.0 
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8.-8''  STEEL  &  L.  BDXE. 

EXPERIMENTAL  SECTION. 
(Steel  specimens  from  tabe^  jacket,  and  hoops,  taken  before  and  after  hooptng  experlBMStl 

No.  351. 

T&nsian  Test 
Mark  on  bar,  A. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length  3". 


Applied  loads. 


Total,    ^''i^^ 


PoundM 

250 

1,230 

2,600 

3,750 

6,000 

0,260 

7.500 

7,760 

8,000 

'8,260 

8,600 

8,750 

9,000 

9,250 

9,600 

9,760 

10,000 

10.260 

10,600 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12;  750 

13.000 

13,260 

Bapid 

12,000 

12,250 

12,600 

12,760 

13,000 

13,250 

13,600 

13,760 

14,000 

14.250 

14,600 

14.760 

15,000 

16,500 

16.000 

10.500 

17.000 

17,600 

18^000 

18^600 

19.000 

18^500 


Powida. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
81.000 
82,000 
83,000 
34,000 
85.  OGO 
36,000 
37,000 
88.000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
40.000 
47,000 
48,000 
49,000 
60.000 
61.000 
52,0(10 
68,000 
stretching; 
48^000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
59,000 
00,000 
82,000 
84,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 


Elongation  '^JJ,^~J75 '  Pennsnont !  ^JSltS^I! 
perlnch.     ^^^JXh!' 


set 


permanent 
set. 


Inch, 
0. 

.OOOICO 
.000233 
.000367 
.000500 
.000667 
.000833 
.000867 
.000900 
.000933 
.000967 
.000067 
.001000 
.001033 
.001067 
.OUllOO 
.001138 
.001200 
.001238 
.001267 
.001287 
.001300 
.001388 
.001367 
.001400 
.001400 
.001433 
.001467 
.001538 
.001600 


Inch, 
0. 

.000100 
.000133 
.000134 
.000133 
.000107 
.000166 
.000031 
.000033 
.000033 
.000084 

a 

.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000084 

0. 

.000033 
.000038 
.000084 
.000083 

0. 

.000088 
.000034 
.000060 
.000067 


Ifieh. 


JneK 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000067 


.000007 


.000067 


.000007 


0. 


load  foll.to48,000  poonds  per  sqoare  inch. 


Initial  load. 


XlaatUUBft. 


.009267 

.007667 

.009838 

.000666 

.011483 

001600 

.011838 

.000400 

.012238 

.000400 

.012800 

.000667 

. 014100 

.001300 

.015338 

.001233 

.016800 

.000967 

.016938 

.000638 

.018438 

.001500 

.019388 

.000900 

.020407 

.001134 

.022800 

.002338 

.,025338 

.002538 

.028088 

.002700 

.031367 

.003334 

.034938 

.008566 

.039000 

.004067 

.043600 

.004600 

.049700 

.006100 

.056767 

.007067 

.009700 


.018300 


.018367 


.008000 


.006007 
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Applied  loads. 

Elongation 
per  inch. 

Sacoemlve 

elonsation 

per  inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set 

Eemarks. 

Total. 

Per  squftre 
incQ. 

Pounds. 
20,000 
20, 500 
21.000 
21,500 
21, 510 
18,700 

Poundt. 
60,000 
82,000 
84.000 
86,000 
86,040 

Inch.  ■ 
0.065000 
.0833 
.1067 
.1567 
.1700 

Inch. 
0. 008238 
.0183 
.0234 
.0500 
.0133 

Ineh. 

Inck, 

Micrometer  removed. 

Ultimate  strenfftb. 
Load  at  Ume  of  mptnre. 

' 

* 

1 

General  summary. 


Tensile  strength  per  square  inob  of  original  section pounds. 

Elasticlimit  per  square  inch  of  originid section do... 

Elongation  per  incnaftermpture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

deduction  in  diameter  at  point  of  rapture....: do... 

Beduction  in  area  after  rnptarSk  per  centum  of  original  section 

•Position  of  rupture ".25  flram  middle  of  stem 

Character  of  broken  snrilace *Olkj,  inteispened  with  slight  granulation,  irregular  surflftoe 

Elongation  of  inch  sections ".18,  ".42*,  ".14 


86,040 

53.000 

0.2467 

.001600 

.IM 

47.3 
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No.  352. 
TeMton  Test 


Mark  on  bar,  B. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Lenjgth,  3'\ 


Applied  loads. 


Total. 


Per  sqaare 
inoti. 


Poundt. 

250 

1,250 

2,600 

8,750 

5,000 

6,250 

7,600 

8.750 

10,000 

10,260 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

Sapid  ti 

12,250 

12,600 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
16.600 
18.000 
ie.500 
17,000 
17,500 
18.000 
18,600 
19,000 
19,500 
20,000 
80.600 
21,000 
21,600 
22,000 
22.330 
19,900 


Ponndt. 
1,000 
6,000 
10.000 
15.000 
20,000 
25.000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
retohing; 

49,000 

60,000 
61,000 
62.000 
53.000 
54.000 
55.000 
66,000 
57,000 
58.000 
59,000 
.60,000 
62,000 
64,000 
06,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
89,320 


EloDsaUon 
permch. 


SaooesdTe 
elonicatioii 
per  inch. 


Inch. 

I. 

.000100 
.000233 
.000367 
.000500 
.000667 
.000833 
.000967 
.001183 
.001133 
.001167 
.001209 
.001233 
.001267 
.  001300 
.001833 
.001367 
.001367 
.001433 
.001467 
.001533 
.  001567 
.001600 
load  fell  to  40, 
.002767 
.002933 
.005867 
.010333 
.  010767 
.  011433 
.  012107 
.  013100 
.  014300 
.014833 
.015600 
.016067 
.018000 
.019700 
.022267 
.024900 
.027667 
.030700 
.034033 
.  037700 
.041833 
.046600 
.052700 
.0633 
.0733 
.0833 
.1100 
.1900 


{ 


Permaoent 
•et. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


SoooeMlYe 

permanent 

•et 


Ineh, 
0. 

.000100 

.000138 

.000134 

.000133 

.000167 

.000166 

.000134 

.000166 
0. 

.000034 

.000033 

.000038 

.000034 

.000033 

.000038 

.000034 
0. 

.000066 

.000034 

.000066 

.000034 

.000038 
000  pounds  per  sqnare  inch. 

.001167 

.000166 

.002484 

.001966 

.000434 

.000666 

.000734 

.000933 

.001200 

.000333 

.000767 
001067 

.001833 

.001700 

.002567 

.002633 

.002767 

.003033 

.003333 

.003667 

.003633 

.005267 

.006100 

.0106 

.0100 

.0100 

.0267 

.0800 


011100 


016667 


011100 


004567 


Inltlalload. 


Elactio  limit 


Micrometer  removed. 


Ultimate  Btrength. 
Load  at  time  of  rapture. 


General  eumnutry. 

Speelllo  in«vity 7.8613 

Hardneae 17.44 

Tenafle  strength  per  square  inch  of  original  seetion pounds..     89,820 

Slaatlclimit  per  square  inch  of  original  section do —     54,000 

£l<»gation  per  inch  after  rupture.. .«. — inch..         0.24 

Elongation  per  inch  under  strain  at  elastio  limit do 001600 

Bednotion  in  diameter  at  point  of  rupture do 154 

Beduetion  in  area  after  rupture,  per  oentum  of  original  section 47.2 

Position  of  rupture 1''.2  from  neck 

Character  of  broken  surfooe silky,  irregular  surface 

Elongation  of  inch  sections ".16,  ".24  (".82  fhkotnied  section) 
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No.  353. 

Tension  Test 
Mark  on  bar,  G. 
Diameter,  '^66t. 
Sectional  area,  .25  sqaare  inch. 
Length,  3". 


Applied  loada. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10, 000 

10, 250 

10,500 

10,750 

11.000 

Bapid 

10,250 

10.500 
10,750 
11,000 
11, 250 
11,500 
11,750 
12.000 
12,250 
12.500 
12,750 
13,000 
13.250 
13.500 
13,750 
14.000 
14.250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
18,800 


Per  sqaare 
inch. 


Poundi. 
1,000 
^000 
10,000 
15.000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
yielding;  the 

41,000 


EIoD(^atioD 
per  iDoh. 


42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
«4,000 
65.000 
66,000 
67, 000 
68,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70. 000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 


Inch, 
0. 

.000100 
.000233 
.000367 
.000538 
.000700 
.000833 
.  001000 
.  001167 
. 001200 
.001238 
.001267 
.001367 
load  falling 
(  .002333 
\  .002467 
.003433 
.  004233 
.  005133 
.005067 
.007267 
.009400 
.011000 
.011700 
.012400 
.012933 
.014133 
.014938 
.016100 
. 017000 
.018333 
.018938 
.020600 
.021667 
.023267 
.025767 
.028683 
.032167 
•  .035467 
.040067 
.044167 
.050000 
.054600 
.066133 
.080483 
.0967 
.1867 


Sacoeuive 

elongation 

per  inch. 


Ineh. 
0. 

.000100 
.000133 
.000134 
.000166 
.000167 
.000133 
.000167 
. 000107 
.  000033 
.000033 
.000034 
.  000100 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0- 
.000083 


Sncceesive 

permanent 

set. 


Ineh. 


0. 


.000033 


Bemarks. 


Initial  load. 


suddenly  to  40,000  pounds  per  sqaare  inch. 
.000966 


Elastic  limit. 


.000134 
.000966 
000800 
.000900 
.000834 
.001300 
.002133 
.001600 
.000700 
.000700 
.000538 
.001200 
.000800 
.001167 
.000900 
.001333 
.000600 
.001667 
.000967 
.001700 
.002500 
.002866 
.003534 
.008300 
.004600 
.004100 
.005838 
.004500 
.010633 
.016300 
.016267 
.0400 


.004667 


.010533 


.014967 


.20867 


.004534 


.005966 


.004484 


.005900 


Micrometer  removed. 

'Dltimate  strength. 
Load  at  time  of  raptare. 


Creneral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..      84,000 

glastio limit  per  soaare  inch  of  original  section do....     44,000 
longation  per  incnafter  raptare inch..      0.20 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001867 

Bednction  In  diameter  at  point  of  rapture do .144 

Beduction  in  area  alter  rupture,  per  centum  of  original  section 4i.6 

Position  of  mptare  ..., 1"  fh>m  neck 

Character  of  broken  surfaoe silky 

Elongation  of  inch  sections ".09, 'M6  (''.35  fhustuzed  section). 
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No.  385. 

Compression  Test 
Mark  od  bar,  D 
Length,  6''. 
Diameter,  ''.798. 
SectioDal  area,  .50  square  incb. 


Appliedloftds. 

CompTM- 

•ion  per 

inon. 

Sacccssive 
compres- 
sion per 
iocn. 

Permanent 
set. 

Saceeesire 

permanent 

•et 

TotaL 

FerMmare 
inch. 

Foundt. 
600 
2,500 
^000 
7,500 
10,000 
12,500 
15,000 
17,500 
20.000 
20.500 
21,000 
21,600 
22,000 
22,600 
22.750 
23,000 
28,500 
24,000 
24,500 
25^000 

Pounds. 
1.000 
6,000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
45.500 
46,000 
47.000 
48.000 
49.000 
60,000 

Inch. 
0. 

.000121 
.000300 
.000450 
.000600 
.000775 
.    .000900 
.001075 
.001250 
.001300 
.001350 
.001375 
.001425 
.001525 
.004125 
.004600 
.006375 
.007925 
.008850 
.009600 

Inch. 
0. 

.000125 
.000175 
.000150 
.000150 
.000175 
.000125 
.000175 
.000175 
.000050 
.000050 
.000025 
.000050 
.000100 
.000600 
.000476 
.001775 
.001550 
.000925 
.000750 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000025 

Inch, 
0. 

Initial  load. 

Slaatio  limit. 
Bapid  deflection. 

Teat  diaoontinned. 

.000025 

.000150 

.000126 

.007725 

.  007575 

General  f  ummary. 

Saatiolimitper  square  inch  of  original  aeetion pounda. 

Compreaaiou  per  inoli  under  atreaa  at  elaatiolimit inch. 


4^000 
0.001426 
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No.  384. 

Compression  Test 
Mark  on  bar,  E 
Length,  5". 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

■ion  per 

incn. 

SocoemlTe 

oompres- 

Bion  per 

inoo. 

Permanent 
set 

Snoceaai-ve 
permanentr 

set. 

Kemarka. 

TotaL 

Per  sqiiAre 
iBon. 

PouT.ds. 
500 
2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,50«) 
20,000 
20.500 
21,000 
21,500 
22,0(K) 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 

Pound$. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
80,000 
85.000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
.  50,000 
61,000 

Inch. 
0. 

.000326 
.000476 
.000650 
.000750 
.001000 
.  001176 
.001850 
.001525 
.001600 
.  001626 
.001660 
.001075 
.001700 
.001726 
. 001750 
.001775 
.001800 
.007400 
.009200 

Inch, 
0. 

.000326 
.000150 
.  000176 
.000100 
.000250 
.000175 
.000176 
.000176 
.000076 
.000026 
.000026 
.000026 
.000095 
.000025 
.000025 
.000025 
.000026 
.005600 
.001800 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0. 

Thitfea]  load. 

Elaatto  limit. 
Bapid  deflection. 
Teat  diaoontinaed. 

.00M50 

.000075 

.000025 

General  eurnvMry. 

Elaatic  limit  per  square  inch  of  original  section poonda. 

Compression  per  inch  nnder  stress  at  elaatio  limit inoh. 


49,000 
0. 0U180O 
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No.  388. 

CompreMian  Test 
Mark  on  bar,  F 
Length,  3''.96. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


AppUed  IomU. 

Compres- 

■ionper 

inon. 

Saoocasive 

eomprea- 

•ion  per 

Inon. 

Peraument 
■et. 

SacoeMlTe 

pennanent 

set. 

Bemarka. 

■ 

Total. 

PerMiiittre 
Inch. 

PoundM, 
600 

2.600 
6,000 
7.600 
10,000 
12.600 
181,000 
17.600 
20.000 
20.600 
21,000 
21,600 
23.000 
22,600 
23,000 
23,600 
2<000 
24,600 
2S,000 
20^600 

PimndM. 
1.000 
5,000 
10,000 
16,000 
20.000 
25,000 
30,006 
85,000 

^     40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47.000 
48,000 
40,000 
60,000 
61,000 
62,000 

0. 

.000088 
.000200 
.000888 

.000467 
.000600 

.000738 
.000038 
.001800 
.001867 
.001400 
.001438 
.001467 
.001667 
.001700 
.001767 
.001800 
.002000 
.004567 
.009600 

0. 

.000083 
.000167 
.000138 
.000134 
.000138 
.000133 
.000200 
•000367 
.000067 
.000033 
.000038 
.000034 
.000100 
.000183 
.000067 
.000033 
.000200 
.002567 
.006033 
.000588 

0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
.000088 

IndL 
0. 

Initialled. 

Slutlo  limit. 
Decided  defleetioB. 
Tett  diaeantinned. 

.000088 

.000167 

.000167 

'.008000  ' 

.002888 

20^000 

.010183 

.006300 

.005300 

Omieral  iummarjf. 


SlftattoUmit  per  aqnare  inch  of  original  aeotlon ponoda..       48,000 

Oampieaaion  per  inch  nnder  ■treaa  at  elaatio  limit Inoh..    0. 001800 
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No.  389. 

Compression  Test, 
Mark  on  bar,  O 
Lengrth,  3''.98. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres* 

sionper 

inon. 

1 

Saooeesive 
compres- 
sion per 
inch. 

Permanent 
set. 

SaccessiTe 

permanent 

set 

Bemarks. 

Total 

Fersanare 
incn. 

Pounds. 
600 
2,500 
6,000 
7,500 
10,000 
12.600 
16,000 
15,500 
16,000 
16,500 
17.000 
17.600 
18,000 
18,600 
10.000 
10,600 
20,000 
20,600 
21.000 
21.600 
22,000 
22,600 
23.000 
28,600 
24,000 
24,600 
26,000 

Poundi. 
1,000 
6,000 
10,000 
15.000 
20,000 
26,000 
80.000 
81.000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88.000 
80.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 

Inch, 
0. 

.000067 
.000267 
.000400 
.000600 
.000783 
.001000 
.001038 
.001067 
.001200 
.001288 
.001800 
.001888 
.001867 
.001438. 
.001667 
.001700 
.001800 
.001067 
.002100 
.002300 
.002467 
.002700 
.002933 
.003367 
.006267 
.006868 

Inch, 
0. 

.000067 
.000200 
.000183 
.000200 
.000133 
.000267 
.000038 
.000084 
.000183 
.000038 
.000067 
.000033 
.000034 
.000066 
.000134 
.000133 
.000100 
.000167 
.000133 
.000200 
.000167 
.000238 
.000233 
.000434 
.001900 
.001666 

Inch, 

0. 

0. 

0. 

.000038 
.000038 
.000067 
.000138 

Inch, 
0. 

Initial  load. 

Elastio  limil 

« 

Teat  disoontliiaed. 

.000038" 
0. 

.000064 
.000066 

.000388 

.000800 

.000588 

.000200 

.001067 

.000684 

.005188 

.004066 

General  eummarff, 

Elaaticlimit  per  square  inch  of  original  section pounds. 

Compression  per  inch  under  stress  at  elastio  limit  inch. 


88.000 

aooii 
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Mark  on  bar,  O 

Length,  3"M2. 

Diameter,  ".798. 

Sectional  area,  .50  square  incb. 


No.  407. 
Compression  Test 


Applied  loads. 

Comprea- 

aion  per 

inch. 

SncoeaslTe 

oompres* 

aion  per 

inon. 

Permanent 
set 

Sneceaaive 

permanent 

aet. 

Bemarlu. 

Total. 

Peraqoaie 
inch. 

Poundi. 
500 
2.500 
6,000 
7,500 
10,000 
12.500 
16^000 
15,500 
10,000 
10.500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21.000 
2f,6O0 
22,000 
22,600 
23,000 
23,600 
24,000 
24.600 
25^000 

Pounds. 
1,000 
^000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 

InOL 

a 

.000183 
.000333 
.000500 
.000667 
.000833 
.001000 
.001000 
.001033 
.001067 
.001200 
.001238 
.001300 
.001367 
.001500 
.001633 
.001833 
.001967 
.002283 
.002600 
.002933 
.003667 
.004067 
.009267 
.010467 
.011200 
.012267 

Inch. 

0. 

.000138 
.000200 
.000167 
.000167 
.000166 
.000167 

0. 

.000038 
.000034 
.000183 
.000038 
.000067 
.000067 
.000138 
.000133 
.000*JOO 
. 000134 
.000266 
.000367 
.000333 
.000734 
.001300 
.004300 
.001200 
.000733 
.001067 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
Ol 

Initial  IomL 

« 

BlaaUo  limit 

Teat  diaoontinaed. 

• 

.000033 

.000088 

.000538 

.000500 

.002200 

.001667 

.010888 

.006183 

Omeral  tummary. 

Haatle  Unit  per  aquare  inch  of  original  aeetion ponnda..     87,000 

Compreaftion  per  ineh  naderatreaa  at  elaatie  limit ineh..  0.001887 


^^  iSJpGaz.Trt,G^^M5^  ^fcty?:e^T. 


i^yCc^tAtB    Z-i-rue^   o^  ^tx^^e^ 


SEx3649l 
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No.  595. 
Marks,  T  T, 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loada. 


Total. 


Pnunds. 
260 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,760 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15.5<)0 
10,000 
10,600 
17.000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,700 
22,000 


Per  square 

IBCb. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 
66,000 
66,000 
57,000 
58,000 
59,000 
00.000 
62,000 
04,000 
00.000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90,000 
91,040 


Elonfcatton 
per  inch. 


IntK. 
0. 

.000167 
.000267 
.000433 
.000000 
.000733 
.000000 
.001007 
.  001232 
.001207 
.001300 
.001333 
.001307 
.001400 
.001433 
.001407 
.001600 
.001533 
.001507 
.001033 
.001007 
.001700 
.012333 
.  012807 
.013000 
.014200 
.015207 
.010400 
.017500 
.019500 
.021333 
.023033 
.026507 
.029007 
.032833 
.030538 
.  040107 
.044400 
.050000 
.050607 
.004107 
.075007 
.090733 
.1133 
.1007 


Succeaeive 

elos|ratioD 

per  inch. 


Inch, 
0. 

.000107 
. 000100 
.000160 
.000107 
.000133 
.  000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.0000:)4 
.  000033 
.000088 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.010633 
.000534 
.000733 
.000600 
.  001067 
.  001133 
.  001100 
.002000 
.001833 
.002600 
.002034 
.  003100 
.  003166 
.003700 
.003634 
.004233 
.005600 
.006667 
.007500 
.011500 
.015066 
.022567 
.0584 


Permaoent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.010667 


.015007 


Sacoeaalre 

permanent 

aet. 


Bemarlca. 


Inch, 


0. 


.010667 


.004400 


Initial  loidi 


ElMtlo  limit. 


Tensile  atrength. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  sqnare  inoh  of  orieinal  aeotion ponnda..      91,040 

Elastio  limit  per  sauare  inch  of  orighialaeotion do....      68,000 

BlongatfOD  per  inch  after  niptare Inch..      0.218S 

ISIongation  per  inch  under  nrain  at  elastic  limit :..do 001700 

Sedaction  in  diameter  at  point  of  rapture do 104 

Bednction  in  area  after  raptore,  per  oentnm  of  original  aeotion 88. 8 

Position  of  rapture ".8fh>mneck 

Ch«racter  of  broken  surflaoe fine  granular,  radiating  fh>m  a  dull  spot  at  oiroumferenoe 

Elongation  of  ineh  sections ".29*,  ".18,  ".I7 
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No.  696. 
Marks,  T  Tg 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


AppUod  loads. 

Elongation 
per  inch. 

Snccesaive 

elongation 

perlnch. 

Permanent 
set. 

SnecessiTe 

permanent 

set. 

Bemarks. 

TotaL 

Per  sqaare 
incn. 

Foundt. 
250 
1,250 
2,500 
8,750 
6.000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11, 500 
11,750 
12,000 
12. 250 
12, 500 
12, 750 
13, 000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,  600 
14,750 
15,000 
15,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20.500 
21,000 
21,500 
21,890 
19,500 

Foundt. 
1,000 
5,000 
10,00u 
15,000 
20, 000 
25, 000 
30,000 
35,  000 
40, 000 
41,000 
42. 000 
43,000 
44, 000 
45.000 
40.000 
47, 000 
48,000 
49.  000 
50,000 
51,  000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 

58  000 

59  000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74, 000 
76,000 

'    78,000 
80,000 
82,000 
84,000 
86.000 
87,560 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.  000733 
.  000900 
.001067 
.  00123J 
.  0012G7 
.  001300 
.  OU1300 
.  001333 
.  001307 
.  001400 
.001433 
.006000 
.007000 
.  01570O 
.010067 
.C16533 
. 016867 
.  018000 
.019433 
.020167 
.020933 
.022233 
.028267 
.025033 
.027233 
.030067 
.083333 
.036667 
.040333 
.045000 
.050000 
.054933 
.062167 
.070000 
.082000 
.098167 
.124000 
.1800 

Inch. 

0. 

.000100 
. 000167 
.  000133 
.000167 
.  000166 
. U00167 
. 0001 B7 
.000106 
.00O0.J4 
.  000C33 

0. 

. 000033 
.  000034 
.  000033 
. 000033 
.004567 
.001000 
.015000 
.  000367 
.  000466 
.  000.134 
.  001133 
.  0C1433 
.  000734 
.000766 
.  0013C0 
.001034 
.001706 
.002200 
.0U2834 
.003266 
.003334 
.003666 
.004667 
.005000 
.004983 
.007234 
.007833 
.012000 
.016167 
.025833 
.0560 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

i  — 

IniUal  load. 

r 
( 

Elastio  limit. 

1 

■ 

Tensile  strength. 
Load  at  time  of  rapture. 

0. 

.018667 

.013667 

....1...... 

.17167 

'".'603500" 

.0225C0 

.005333 

• 

General  eummalry. 

Tensile  strength  per  square  inch  of  original  section pounds..      87  560 

Blastio  limit  per  sanare  Inch  of  original  section do 47000 

Slon  gation  per  inc  n  after  rupture ..''!!!  In  ch  *  *      0.  ^433 

Elongation  per  inch  under  strain  at  elastic  limit ...do....    .001438 

Bednction  in  diamet-er  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44  6 

Poaitlon  of  rapture....^ ".9  from  neck 

Character  of  broken  surface sUky,  interspersed  with  line  granulation 

Slosgation  of  inch  sections * ".34*,  ".20,  ".19 
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T  1 

Marks  on  bar,  MiddiA 

Length,  &'. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


No.  489. 
Compre88ion  Test 


Applied  loftds. 

CompToa- 

alonper 

Incn. 

SncoeaalTe 

comprea- 

Bionper 

inch. 

Permanent 
set. 

0 

Saoceaaive 

Bemarka. 

TotaL 

Per  Moan 
InoL 

permanent 
set. 

FoundM, 
500 
2,600 
6.000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20.500 
21.000 
21.500 
22,000 
22,600 
23.000 
23,600 
24,000 
24.600 
25,000 
26,600 
26,000 
26,500 
27,000 
27,600 
28,000 
28,600 
29,000 
29^800 
80,000 
40,800 

Pa*tnd9. 
1.000 
5,000 
10.000 
16,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
40,000 
60,000 
51.000 
62.000 
63,000 
64,000 
55.000 
66,000 
67,000 
68,000 
69,000 
60,000 
80,800 

Inch, 
0. 

.000150 
.000400 
.  000525 
.  000575 
.000850 
.001075 
.  001225 
.001375 
.  001400 
.  001450 
.  001475 
.001500 
. 001525 
.  001550 
.  001575 
.001625 
.001675 
.001726 
.001750 
.  001776 
.001775 
.009800 
.009700 
.009960 
.010376 
. 010976 
.011626 
.012260 

Inch. 
0. 

.000150 
.  000250 
.000125 
.  0O0200 
.  000125 
.  000225 
000150 
. 000150 
.  000025 
.000050 
.000025 
.  00t)025 
.  000025 
.  000025 
. 000026 
.000050 
.000050 
.000060 
.000025 
.000026 
0. 

.007526 
.000400 
.000250 
.000425 
.000600 
.000650 
.000626 

Inch. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blaatio  UaBH. 
Ultimate  atransth. 

0. 

0. 

.000025 
.000025 
.000050 

. 000026 
0. 
.000025 

.000075 

.000025 

« 

.000076 

0. 

■••••••«•••• 

.007625 

.007560 

.010100 

'"."002476' 

General  summarif, 

Blaatio  limit  per  aqnare  inch  of  original  aeotios poonda.       68.000 

Compreaaioii  per  inch  nnder  atreaa  atelaatic  limit inoh..    0.001775 

Ultimate  atrength  per  aq[aare  inch  of  original  aection ponnda..       80,600 

ICanner  of  fidlura triple  fleznro 


Mark8  on  bar,  ^^^ 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  eqnare  incb. 


TESTS    OF   IRON   AND    STEEL. 

No.  490. 
Compre»»ion  Te^t. 


Otnaral 

la  limit  per  tqtura  tnoh  of  origlDftl  Motion 
AT  of  fUlare. 


, , M  elMtlo  limit ,, 

UlUiBBte  atreDKUi  p«r  n^iun  InDh  of  orislDkl  MOtln 


cf"<Jv^a^  ^.li.  Jit/Ye 


JS^jpeT^^9^^rt.Z€PtZ  ^ec^Kart^ 


-^ 


JSSirdLfpeStf  /SSS 


T 
I' 


\ 

Ik-  /^  J?v  -  ' 

|1     ^X."  ^rzjc%rA..  ,1 


I  i^^^c  e  yyrg  ^re    7^ ^rt^  - 


SEx36491 
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No.  354. 
Tension  Test. 


Mark  on  bar,  H 

Diameter,  "ML 

Sectional  area,  .25  sqaare  inch. 

Length,  3^'. 


Applied  lottda. 


Total 


Inch. 


Elonntlon 
per  inch. 


Pl9MfMl«. 

250 

1,250 

2.500 

8,750 

^000 

0,250 

7,600 

8«790 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12,600 

12,760 

18,000 

18,260 

18,500 

18,750 

14.000 

14,250 

14,500 

14.750 

19,000 

15,200 

Bapid 

14,250 

14.500 

14,750 

1^000 

15,260 

15,500 

15,750 

16.000 

10,250 

10.600 

10,750 

17,000 

17,260 

17,500 

18,000 

18.500 

19,000 

10,500 

20.000 

20,500 

21,000 

21,500 

28,000 

22,500 

38,000 

28,600 

94iM0 

84,600 


POttfMit. 

1,000 
6,000 
10.000 
16.000 
20,000 
25,000 
80,000 
8(»,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
I0»000 
47.00U 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65.000 
66,000 
67,000 
68,000 
60,000 
00,000 
00,800 
stretching ; 
67,000 
68.000 
60,000 
00.000 
61,000 
62.000 
03,000 
04,000 
65,000 
00,000 
07,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
g2,000 
84,000 
86,000 
88^000 
90,000 
93^000 
94,000 
90;  000 
86^000 


JfMlL 

0. 

.000100 
.000238 
.000307 
.000438 
.000600 
.000788 
.000033 
.001007 
.001100 
.001138 
.001167 
.001200 
.001288 
.001267 
.001800 
.001838 
.001400 
.001400 
.001488 
.001407 
.001500 
.001638 
.001667 
.001633 
.001607 
.001700 
.00178 
.0017 
.001800 


SnoceeelTe 

elongetion 

perlnoh. 


Inch. 

0. 

.000100 
.000138 
.000134 
.000006 
.000167 
.000188 
.000200 
.000134 
.000033 
.000038 
.000034 
.000033 
.000038 
.000034 
.000033 
.000038 
.000067 

0. 

.000088 
.000034 
.000038 
.000038 
.000084 
.000066 
.000034 
.000033 
.000038 
.000034 
.000033 


Permanent 
aet. 


Ifuh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooeaeiTe 

permanent 

act. 


JfMlL 


0. 


0. 


0. 


Bemarka. 


Initial  load. 


load  suddenly  fell  to  57, 


.002438 
.002707 
.005600 
.007267 
.007567 
.008500 
.008833 
.000867 
.010400 
.011100 
.011600 
.012438 
.018088 
.  014138 
.016767 
.017567 
.010667 
.021367 
.028800 
.025888 
.020000 
.031100 
.034288 
.088467 
.042207 
.047267 
.068667 
.0600 


.000633 
.000334 
.002833 
.001607 
.000800 
.000083 
.000488 
.000934 
.000533 
.000700 
.000600 
.000838 
.000600 
.001100 
.001684 
.001800 
.002100 
.001700 
.002433 
.002038 
.003167 
.002100 
.008188 
.004284 
.003800 
.005000 
.006400 
.007888 


Klaatio  limit. 
000  pounds  per  aqoare  inch. 


.007938 


.011500 


.007938 


.008567 


Hiorometer  zemored. 


W*f 


8.  Bx.  86—18 
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Applied  load*. 

Elongation 
peruob. 

Succeaaive 

elonjEatlon 

per  inch. 

Permanent 
set 

Sncoesaive 

permanent 

aet 

Bamarka. 

Total 

Per  sqnare 
incn. 

PotmdM. 

2&,oeo 

26,500 
20.000 
22,700 

Poundg. 
100,000 
102,000 
104,000 

Inch, 

0.0738 

.0888 

.1207 

Inch, 

0.0188 

.0100 

.0434 

Inch, 

Inch. 

Ultimate  atrength. 
Load  at  time  of  roptera. 

Gmeral  rammary. 

Tensile  Rtrengtii  per  eqaare  inch  of  original  section ponnda. .    104,  OOt 

Elaatio  limit  per  square  inch  of  originu  section do 00,600 

Elongation  per  inch  after  rapture Inch..         0.21 

Elongation  per  inch  under  strain  at  elaatio  limit do 001800 

Beduction  in  diameter  at  point  of  rapture do 144 

Bedaction  in  area  after  raptore,  per  oentamof  original  secti<m 44.0 

Position  of  rapture ".85  item  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  line  granulation ;  cup-ahaped  enda 

Elongation  of  inch  sections ".17  (".84  fractured  section),  ".I9 


No.  356. 

Tension  TeaU 
Mark  on  bar,  I 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1.250 

2,500 

8,750 

5,000 

0,250 

7,500 

8,760 

10,000 

10,260 

10,500 

10.750 

11,000 

11.250 

11,500 

11,760 

12,000 

12,250 

12.500 

12,750 

18,000 

18,200 

Bapid 

12,500 

12,.750 
18,000 
18,260 
18,500 
18,750 
14,000 
14,250 


Per  square 
inch. 


Poiindf. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80.000 
35,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45.000 
40.000 
47.000 
48,000 
49,000 
60.000 
51.000 
52,000 
52.800 
stretching ; 

50,000 

51,000 
62,000 
58,000 
54,000 
55,000 
60,000 
57,000 


Elongaiion 
per  inch. 


JndL 
0. 

.000100 
.000233 
.000307 
.000507 
.000007 
.000833 
..000933 
. 001133 
.001107 
.001200 
.001233 
.001207 
.001300 
. 001833 
.001807 
.001400 
.  001433 
.001500 
.001533 
.001507 
.001000 
load  suddenly 
.002tJ33 
.003100 
.005000 
.007500 
.008107 
.009100 
.009707 
.010400 
.010900 


Sacceasire 
elongation 
per  inch. 
I 


Inch. 
0. 

.000100 
.000133 
.000184 
.000200 
.000100 
.000100 
.000100 
.000200 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000007 
.000038 
.000034 
.000033 


Permanent 
set. 


{ 


Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


SnooessiTe 

permanent 

set. 


0. 


Inch. 


.000083 


.000007 


.000007 


.000084 


Semarka. 


Initialload. 


0. 


.EkMtiollmit 


fell  to  50,000  pounds  per  square  Inch 
.001233 
.000207 
.001900 
.002600 
.000607 
.000938 
.000607 
.000033 
.000500 


.007788 


.007008 
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Applied  loftdt. 

HonKftiion 
permoh. 

• 

Sncceuiye 
elongatioii 
4>er  inch. 

PemiMieiit 

Sacoesflire 

pemument 

set 

Bemarks. 

Total 

Persqaare 
inoa. 

PoundB. 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18;  500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
28,000 
23,200 
23,820 

PoundB. 
68,000 
69.000 
60.000 
62.000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
92.800 
98,280 

.011888 

.012567 

.013767 

.014938 

.017100 

.019067 

.021000 

.028267 

.025600 

.028000 

.031333 

.034600 

.037667 

.042000 

.047667 

.058733 

.061600 

.0783 

.0933 

.1000 

Inch, 

.000933 

.000734 

.001200 

.001106 

.002167 

.001967 

.001033 

.002267 

.002333 

.002400 

.003338 

.008297 

.003067 

*004333 

.005667 

.006060 

.007867 

.0117 

.0200 

.0067 

Ineh. 

Jnek, 

Micrometer  removed. 

Minimam  diameter  ".533. 

Ultimate  strength. 

Minimnm  diameter  ".581 . 

Minimum  diameter  ".512. 

While  sostoininff  the 
marimam  lood^  the 
stretohinK  j(oing  on  in 
the  mean  time  from 
".1300  to  ".1638  per 
inch. 

Load  at  time  of  rapture. 

.011500 

.008767 

« 

.1800 
.1588 

.0300 
.0238 

30,500 

OoMral  summary. 

Speoiflo  gravity 7.8601 

^dPdDess -. 18.58 

Tensile  strength  ]>er  square  inch  of  original  section pounds..      03,280 

Elastic  limit  per  square  inch  of  originaTsection do 52,8iX) 

Elongation  per  inch  after  rupture .* inch..  •       0.20 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .001600 

Beduction  In  diameter  at  point  #f  rupture do 114 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture ".  70  from  neck 

Character  of  broken  surface ....fine  granular,  radiating  ftx>m  a  dull  spot  at  circumference.   The 

minimum  diameter  <".44)  oconrred  ".25  from  the  piolnt  of  fncture. 
BlongaUonofinoh  seotions ".11,  ".17  (".82  fractured  section) 
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No.  366. 

Tension  Teat 
Mark  on  bar,  J 
Diameter,  ".564. 
SectioDal  area^  .25  square  iuch. 
Length  3''. 


Applied  loads. 


Total. 


P<nmdt. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12. 000 

12,250 

'2,500 

12,760 

13,000 

13, 250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

14,940 

Kapid 

14,000 
14, 250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
28,600 
24,000 

24,250 

21,600 


Per  MDare 
inon. 


Pound$. 
^.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
.40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61. 000 
52,000 
53,000 
54,000 
65,000 
50^000 
57,000 
58.000 
69.000 
69,760 


Elonfsation 
per  inoh. 


Inch, 
0. 

.000133 
.000300 
.000483 
.000633 
.000767 
.000967 

.oouoa 

.001300 
.  001333 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.  001533 
.001600 
.001633 
.001667 
.001700 
.  001738 
.001707 
.001800 
.001867 
.001900 
.001933 
.001967 
.002000 


Soooeasive 

eloDfcation 

per  inch. 


Inch, 

0. 

.000183 
.000167 
.000133 
.000200 
.000134 
.000200 
.000133 
.  000200 
.000033 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 

^.  000033 
.000083 
.000031 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 


Permanent 
set. 


SacceeaiTe 
permanent 

set. 


.000033 
.000033 
.000038 
.000033 
.000033 
.000033 
.000033 
.000067 


.000067 


.000100 


.000100 


Inch, 
0. 

.000038 
0. 
0. 
0. 
0. 
0. 
0. 

.000034 


Bemarks. 


Initial  load. 


.000088 


.000033 


0. 


Elaatio  limit. 


stretching ;  load  suddenly  fell  to  56,000  pomida  per  square  fiich. 

.000700 


56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
6t,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
8t,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 

97,000 


{ 


.002700 

.002967 

.003333 

.  006133 

.008567 

.009167 

.011800 

.013233 

.015267 

.016800 

.018838 

.021133 

.023533 

.026338 

.029100 

.03'?80a 

.035700 

.040038 

.044367 

.051367 

.0633 

.0700 

.0933 

.1167 

.1400 


.000267 

.000366 

.002800 

.002434 

.000900 

.001833 

.001933 

.002034 

.001538 

.002033 

.002300 

.002400 

.002800 

.002767 

.003200 

.003400 

.004333 

.004334 

.007000 

.011933 

.0067 

.0233 

.0234 

.0233 


.006300 


.006200 


Micrometer  removed. 

XntimAte  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..     07,000 

Elastic  limit  per  SQuare  inoh  of  original  section do...     69;  760 

Elongation  per  inon  after  niptare .  inch..     0.1788 

Elongation  per  Inch  under  strain  at  elastic  limit do 008000 

Keductionin  diameter  at  point  of  rapture ^ do 114 

Beduction  in  area  after  rapture,  per  centum  of  origin^  section 86L4 

Position  of  rupture ".75  from  neok 

Character  of  broken  surface fine  granular ;  radiating  fh>m  a  dull  spot  at  oircamf^nee  of  bar 

Blongatloii  of  loob  aectloiia «, 'MO.  /'.U  C/*28  teotuted  saetlaii). 
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No.  392. 


Temian  Test 

Mark  on  bar,  P 

Diameter,  ''MQ^. 

Sectional  areay  .25  sqnare  inch. 

Lengthy  2'\ 


Applied  kidik 

Elonntlon 
per  mob. 

SeecenlTe 

elonK»ttoii 

per  Inch. 

Permanent 
set. 

SacceeaiTe 

permanent 

set. 

Bamarke. 

ToteL 

inch. 

Povfult. 

260 

1,250 

2,500 

8,750 

5.000 

8,250 

7,500 

7,750 

8,0(k) 

8.250 

8.500 

8.750 

9.  COO 

9,250 

9,51)0 

9,750 

10.000  . 

10,250 

10,500 

10,750 

11,000 

11,250 

11,  SCO 

11.750 

12,1100 

12,250 

12,600 

12,750 

18,000 

13,260 

13,600 

18,750 

14,000  • 

14,250 

14,500 

14,750 

15^  000 

15^250 

1^600 

15.750 

18,000 

18^260 

18,600 

18,750 

17,000 

17,250 

17,600 

18.000 

18,600 

19,000 

1S^600 

28,008 

20,600 

21,000 

21,500 

22,000 

22,600 

28.000 

2a;  500 

24,808 

Powfulf. 
1,000 
5,000 
10.000 
15,000 
20,000 
25^000 
80,000 
81,000 
82,000 
83,000 
34,000 
3.%0C0 
88.000 
87,000 
38,000 
30,000 
4O,0GO 
41,000 
42,000 

.  43,000 
44,000 
45,000 
.  48,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
5?.  000 
54,000 
56,000 
58,000 
57,000 
56.000 
69,000 
80,000 
.81.000 
82,000 
83,000 
84,000 
85,000 
88^000 
87,000 
8H,000 
89.000 
70,000 
72.000 
74,000 
78^000 
78,000 
80,000 
82,000 
84,000 
80^000 
88^000 
80,000 
0LOO8 
84^000 
8^000 

Jfuih, 
0, 

.000050 
.000150 
.000300 
,000500 
.000800 
.000900 
.000900 
.000950 
.000950 
.001000 
.001050 
.001100 
.001100 
.001150 
.001160 
.001250 
.001250 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001560 
.001800 
.001800 
.001850 
.001700 
.008400 
.004150 
.005050 
.005850 
.008660 
.007150 
.008500 
.006800 
.009000 
.010000 
.011050 
.011900 
.012600 
.013100 
.014200 
.014850 
.015800 
.017750 
.019100 
.021150 
.028400 
.026000 
.028900 
.080850 
.035100 
.087860 
.043000 
.047400 
.052050 
4850600  , 

Inch. 
0. 

.000060 
.000100 
.000150 
.000200 
.000100 
.000300 

a 

.000050 

0. 

.000060 
.000050 
.000050 

0. 
.000050 

0. 
.000100 

0. 

.000060 
.000050 

0. 

.000050 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.001700 
.000750 
.000900 
.000800 
.000800 
.000500 
.001350 
.   .000400 
.000700 
.000400 
.001050 
.000850 
•  000700 
.000500 
.001100 
.000850 
.001050 
.001860 
.001860 
.002050 
.002260 
.002500 
.009008 
.001960 
.004260 
.002750 
.005150 
.004400 
.004050 
.007450 

Ineh. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitUkMid. 
Xlastio  limit 

a 

Ol 

.•••••  .....^ 

0. 

0. 

.002500 

.002500 

.006150 

.003860 

.009400 

.008260 

.012450 

.008060 

• 
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Applied  loads. 

Eloneatloii 
permoh. 

Snooessive 

elongatioii 

per  inch. 

Pennanent 
set. 

.Saccessive 

pennane&t 

set 

Total. 

Per  square 
inch. 

Poundt. 
24,600 
26,000 
26, 140 
24.800 

Poundt. 

96,000 

100,000 

100,560 

Ineh, 
0.060500 
.087000 
.1160 

Ineh. 
0.010000 
.017500 
.0280 

Ineh. 

InA. 

micnmeter  romoTed. 
Ultbnate  streoKth. 
Load  at  time  of  mptucw' 

*  General  suikmarif. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    100,660 

Elastic  limit  per  sqaare  inch  of  original  section do...     68,000 

Elongation  per  inch  aftermptnre ^.Inch..      0.1200 

Elongation  perinch  under  strain  at  elastic  limit do 001700 

llednction  in  diameter  at  point  of  roptnre do 034 

Ileduction  in  area  after  mptore,  per  centum  of  original  section 11.8 

Position  of  rapture ".30flromneck 

Character  of  broken  surfnoe granular  {  radiating  from  a  point  in  the  cironmferenoe 

Elongation  of  inch  sections ".09  (".16  fraotored  section). 


1^0.  393. 

Tension  Test 
Mark  on  bar,  R 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  2'\ 


Applied  loads. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

• 

Total. 

Per  square 
inch. 

Poundt. 

260. 

1.260 

2,500 

8,750 

5,000 

6,250 

7.600 

7,760 

8,000 

8,250 

8,600 

8,760 

9,000 

0,250 

9,600 

9,760 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,760 

1^^000 

12,260 

12,600 

12.750 

18,000 

13,260 

18,600 

18,760 

14,000 

Poundt. 
1.000 
6,000 
10,000 
16,000 
20,00U 
26.000 
80,000 
31,000 
82, 000 
33,000 
84,000 
86,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
80,000 
61.000 
52,000 
68,000 
64,000 
65.000 
66^000 

Inch. 
0. 

.000100 
.000200 
.000400 
.000600 
.000760 
.000900 
.000900 
.000950 
.  001000 
.001060 
.001100 
.001150 
.001150 
.001200 
.001200 
.001260 
.001250 
.001300 
.001900 
.001850 
.001400 
.001400 
.001450 
.001460 
.001500 
.001650 
.001600 
.007150 
.008500 
.009100 
.000700 
.010500 

Inch. 

0.  • 
.000100 
.000100 
.000200 
.000200 
.000160 
.000150 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.0 
.000050 

a 

.000050 
.000060 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.005650 
.001850 
.000600 
.000600 
.000800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

• 

Xla«tic  limit 

• 

0. 

0. 

0. 

.000050 

.000050 

.007760 

.007700 
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Applied  loud. 

Blongatlon 
perlnch. 

SoocMsire 

eloDgatioii 

per  inch. 

PemuieBv 

Mt. 

SaoceMive 
pemaDeiit 

Mt. 

BeiDArks. 

TotaL 

PerMiUffe 
incJi. 

Poyndi, 

14,250 
14,600 
14,760 
15^000 
16^250 
15,500 
15,750 
16.000 
16^250 
16.500 
10,760 
17.000 
17,290 
17,500 
18.000 
18,500 
19.000 
10.500 
20.000 
20,500 
21,000 
21.500 
22.000 
22.600 
22,900 
21,400 

Fffundi, 
67.000 
68,000 
60^000 
60,000 
61,000 
02.000 
01.000 
61.000 
66.000 
06,000 
67,000 
68,000 
60.000 
70.000 
72.000 

.74,000 
70,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
01,000 

Jiuh. 
0.011100 
.011900 
.012800 
.014000 
.014660 
.018900 
.017150 
.017000 
.018950 
.019050 
.021000 
.022150 
.028400 
.025290 
.028400 
.031050 
.034900 
.038650 
.042000 
.048000 
.055750 
.066000 
.0750 
.0950 
.1260 

Inek, 
0.000600 
.000800 
.000000 
.001200 
.000650 
.001250 
.001250 
.000750 
.001090 
.001000 
.001050 
.001150 
.001250 
.001850 
.003150 
.008250 
.008290 
.008750 
.003930 
.005400 
.007750 
.010250 
.0090 
.0200 
.0300 

In^ 

IwriL 

Miorometor  nmofwtd. 

Tntiin»te  utreiigth. 
Lmd  M  time  of  rapture. 

0.011600 

0.003880 

.016150 

.004890 

.022850 

.005000 

• 

General  eummarif. 

Tensile  strength  per  squAre  inoh  of  original  eectlon poande..      91,900 

ELuUo  limit  per  Bonare  inch  of  original  aeotlon ^ do....      61,000 

Slongation  per  inoa  after  rnptore Inoh..      0.2000 

Elongation  per  inch  nnder  strain  at  elastic  limit do....     001000 

Redaotioii  in  diameter  at  point  of  mptnre do 114 

Bednctlon  in  are*  after  mptore,  per  oentom  of  original  section  .* 86.4 

Podtion  of  roptare at  middle  of  stem 

ChMDaoter  of  broken  snrlboe cilhy.  50  i»er  oentami  granular.  50  per  centam;  theUar  separated 

flrst  in  the  silky  secuon. 
Slangationofinohieotioiis ".16  (".25  fhMstored  section) 
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TE8T8  OP  IRON  AND  STEEL. 


No.  386. 

CompreMion  TegL 
Marks  on  bar,  K 
Length,  4'^98. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compree- 

■ionper 

incD. 

Snoeessive 
oompre8> 
sionper 

iDCD. 

Permanent 
aet 

SneeeoslTe 
permanent 

set 

1 

Bemarka. 

Total 

Per  square 

Poundi. 
600 
2,600 
6,000 
7,600 
10,000 
12,600 
16,000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23.000 
28,500 
24.000 
24.600 
25.000 
25,600 
26,000 
26,600 
27,000 
27.500 
28,000 
28,600 
29.000 
29,600 
80,000 
80.600 

Powndi, 
1,000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
85.000 
40,000 
41.000 
42,000 
48,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
68,000 
64,000 
65,000 
60,000 
67,000 
68,000 
60.000 
60,000 
61,000 

Inch. 
0. 

.000060 
.000226 
.000375 
.000525 
.000726 
.000900 
.001000 
.001200 
.001225 
.001250 
.001275 
.001300 
.001825 
.001350 
.001400 
.001450 
.  001475 
.001500 
.001525 
.001550 
.001625 
.001675 
.001700 
.001750 
.001750 
.001776 
.001775 
.002425 
.005375 

Inch. 

0. 

.000050 
.000175 
.000160 
.000150 
.000200 
.000175 
.000100 
.000200 
.000025 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000060 
.000025 
.000025 
.000025 
.000025 
.000075 
.000050 
.000025 
.000050 

0. 
.000025 

0. 

.000650 
.000050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch, 
0. 

Tnittalload. 

Slaatio  limit 
Bapid  deflection. 
Teat  diaoontinned. 

0. 

a 

0. 

.000676 
.003675 

.000675 
.003000 

General  eummary. 

Elaetlo  limit  per  square  inch  df  original  aeotion.... «. poanda..     09,000 

CompresaSon  per  inoh  under  streaa at  elaatio  limit inoh..  0.001775 


TESTS   or   lEON   AND   STEEL. 


Comprettion  TetL 
Hark  on  bar,  Ii 

Wametwp,  ".708. 

SeetioBal  area,  .SO  square  iooh. 


..iMk..  0.0015W 


1 


282 


ttsTs  oP  IROK  Aim  BfkUlu 

No.  390. 


Compression  Test 
Mark  on  bar,  M 
Length,  3^^98. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
iiicii. 

BnecessiTe 

oompres- 

sion  per 

izicii. 

PermaDent 
set 

SaooeaslTO 

permaiMiit 

set. 

Remarks. 

Total 

Persoaare 
ixkoh. 

Pound*. 
500 
2,500 
5,000 
7,500 
10,000 
12,600 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26.000 
20,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29.600 
30.000 

PovnOt. 
1,000 
^000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40,600 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 

Inch. 
0. 

.000067 
.000267 
.000400 
.000600 
.000788 
.000900 
.000988 
.000967 
.001000 
.001088 
.001087 
.001100 
.001188 
.001167 
.001200 
.001283 
.001267 
.001800 
.001838 
.001367 
.001400 
.001400 
.001433 
.001467 
.001567 
.001600 
.001600 
.001638 
.001687 
.001700 
.001738 
.001733 
.001800 
.004167 
.004888 
.005267 

0. 

.080067 
.000200 
.000183 
.000200 
.000183 
.000167 
.000038 
.000034 
.000088 
.000088 
.000084 
.000038 
.000038 
.000034 
.000088 
.000086 
.000084 
.000088 
.000088 
.000034 
.000033 

0. 

.000038 
.000034 
.000100 
.000083 

0. 

.000083 
.000084 
.000033 
.000038 

0. 

.000087 
.002387 
.000466 
.000634 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 

Initial  load. 

Elastio  limit 
Test  disoontimied. 

.000038 

.000088 

.000088 

0. 

.000083 

0. 

• 

.000088 

a 

, 

.000033 

0. 

.008067 

.003084 

Oenerdl  anmmary, 

Blastli)  limit  per  square  inch  of  original  section pounds..     87,000 

Compiession  per  inoli  under  stress  at  elastio  limit Indi..  11.001300 
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No.  391. 

Concession  Test 
Maitk  on  bar,  'S 
Length,  a''.98. 
]>iaiii6ler,  ''.798. 
Sectional  area,  .60  square  inch. 


Applied  loads. 


TotaL 


Pounda, 
600 

2;60O 

fi,000 

7,600 

10,000 

12,600 

15,000 

16.600 

10,000 

10,600 

17.000 

17,600 

18,000 

18,600 

10.000 

10,600 

20,000 

30,600 

21,000 

21,600 

22.000 

22,600 

23,000 

23,500 

24,000 

24*600 

26,000 

25,600 

20.000 

20,500 

27,000 

27.600 
28,000 
28,500 
29,000 
20^500 
80^000 


rtqiu 

llMUI. 


1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80.000 
81,000 
82,000 
88,000 
84,000 
86^000 
80,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
40b  000 
47.000 
48,000 
49,000 
60,000 
51;  000 
68,000 
53;  000 

64,000 

65,000 
60^000 

67,000 
68,000 
6«,000 
00,000 


ComprM- 

•lODIMr 

InoA. 


{ 


IndL 
Ol 

.000100 
.000800 

.000488 
.000888 
•000707 
.000007 
.000807 
.001000 
.001000 
.001088 
.001007 
.001188 
.001200 
.001288 
.001207 
.001300 
.001800 
.001838 
.001807 
.001887 
.001400 
.001488 
.001600 
.001600 
.001000 
.001000 
.001888 
.001007 
.001700 
.001788 
.005788 
.007288 
.007838 
.008807 
.000038 
•  009700 
.010807 


SacoesaiTe 

oompres* 

iionp«r 

Inch. 


Jneh, 

0. 

.000100 
.000200 
.000188 
.000200 
^000184 
.000200 

0. 
.000088 

0. 

.000038 
.000084 
.000006 
.000007 
.000088 
.000084 
.C00088 

0. 

.000088 
.000084 

a 

.000088 

.000038 
.000007 
.000100 

0. 

0. 

.000068 
.000084 
.000088 
.000088 
.004000 
.001600 
.000000 
.000584 
.000080 
.000067 
.000087 


PemuMMiit 


Ineh. 
0. 
0. 

a 

0. 

.000088 
.000088 

.000088 


.000088 


.000038 


8a00M«iT6 

permaneiit 
set. 


Inch. 


.000088 


0. 
0. 


.000088 


.000088 


.005207 


.008138 


.005284 


.002806 


Remsrks. 


InltUl  load. 


BlMtlo  limit. 
Sadden  yielding. 


Teat  discontinned. 


GoMral  timimary. 


SiMtto  Umtt  par  ■qoaie  Indi  of  orlgtiial  seetton..., 
Gompwalonpaginolmndoratwaatalaatiolimil. 


.poonda..     64,000 
....Inoh..  0.001738 


f^>(j^^^Cte_  ^zyzG_o^jctc^ce^ 
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No.  692. 

Marks,  T  J, 

Diameter^  '^564. 

SectioDal  area,  .25  square  inch. 

Length,  3". 


Applied  loads. 

Slonf^tion 
per  inch. 

SaceemiTe 

eloDfntion 

perxDoli. 

Pennaoent 
•et 

Sacoesaive 

permanent 

aet. 

fiemnrka. 

Total. 

Per  squaie 
incn. 

Pound*. 

250 

1,250 

2,500 

3,750 

6.000 

6.250 

7,600 

8,750 

10.000 

10,250 

10.500 

10,750 

11,000 

14,250 

ll..')00 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13, 2.i0 

13,500 

1.^,  750 

14.000 

14  2:>o 

14,500 
14, 750 
15,000 
1.%.500 

1,000 
6,000 
10,000 
16.000 
20,000 
26.000 
80,000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49  000 
50.000 
61.000 
52.000 
63,000 
64,000 
55,000 
56.000 
67,000 
5K.000 
59.000 
60,000 
62.000 
64,000 
06,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.0  0 
82.000 
84,000 
86,000 
88,000 
88,160 

Ineh. 
0. 

.000100 
.000233 
.000400 
.000567 
.000700 
.000900 
.001033 
.001200 
.001300 
.001338 
.001367 
.001367 
.001400 
.001438 
.001467 
.001500 
.001583 
.0127Q0 
.013100 
.013600 
.014100 
.015100 
.016333 
.017700 
.018400 
.010433 
.O'JOIOO 
.021000 
.024067 
.026600 
.020733 
.032338 
.036000 
.040033 
.044667 
.048033 
.055038 
.062338 
.072000 
.086667 
.104000 
.140667 
.1900 

Jim*. 

0.          ^ 
.000100 
.000183 
.000167 
.000167 
.000133 
.000200 
.000138 
.000167 
.000100 
.000033 
.000034 

0. 

.r00033 
.000033 
.000034 
.000033 
.000033 
.001167 
.000400 
.000500 
.000500 
.OOTDOO 
.001233 
.001367 
.000700 
.001033 
.000967 
.001500 
.002167 
.002533 
.003133 
.002600 
.003667 
.004033 
.004634 
.004266 
.006100 
.007300 
.000667 
. 014667 
.017.333 
.042667 
.053338 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

0. 

Initial  load. 
Xlaatio  limit 

• 

Tensile  atreofrtb. 
Load  at  time  of  mptnre. 

% 

0. 

.010633 

.010688 

.  014233 

.003600 

.019000 

.005867 

KI.0OC 

16.500 
17,0<10 
17,500 
18,000 
18,500 
19.000 
19.500 
20.000 
20.500 
21,000 
21,500 
22,000 
22, 040 
19,200 

« 

General  eummary. 

Tensile  strenffth  per  square  inch  of  original  section ponnda..      88.100 

ElAStio  limit  per  sons  re  inch  of  original  seotion do....     49  000 

Elongation  per  inch  after  raptore Inoh..       .2500 

Elongation  per  inch  under  strain  at  elaatioUmit !do..I'    .001588 

Bednction  in  diameter  at  poiut  of  rupture do 154 

Rednctioninareaafter  rupture,  per  oentom  of  original  section 47  2 

Position  of  rupture  ..^ ".8  firom  middle  of  stem 

Character  of  broken  surface fine  silky 

Slongationof  tnchaectiona ,...„.^... ,.,, -.,,.^ ^..'•..V.''',ii['".41*, "4w 
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TESTS   OF   IRON   AND   STEEL. 


ISO.  693. 
Marks,  T  Js 
Diameter,  '^564. 
Sectional  area,  .25  square  iccb. 
Length,  3''. 


Applied  Icwds. 


ToUO. 


260 
1,250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,760 
10,000 
10,250 
10,600 
10.760 
11, 000 
11,250 
11,500 
•11.760 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13,500 
18,760 
14,000 
14, 260 
14,500 
H,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,600 
18.000 
18,600 
19,000 
10,500 
20,000 
20.500 
21,000 
21,600 
22,000 
22,500 
23,000 
28,600 
28,850 
21,200 


PersmiMW 
incD. 


Pounds, 
1,000 
5.000 
10, 000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
58,000 
^,000 
55,000 
66,000 
67,000 
58,000 
50,000 
60,000 
62,000 
64,000 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
02,000 
04,000 
06,400 


Slonntion 
per  iDoh. 


Ineh. 
0. 

.000000 
.000188 
.000267 
.000400 
.000567 
.000788 
.000867 
.(01088 
.001100 
.001188 
.001167 
.001200 
001238 
.001267 
.001800 
.001888 
.001867 
.001400 
.001600 
.002838 
.006667 
.008838 
.009300 
.010267 
.  010533 
.011207 
.012000 
.013067 
.  0U767 
.016600 
.  015000 
.020300 
.  023333 
.  025367 
.027097 
.030667 
.084207 
.037267 
.041333 
.0»6167 
.051833 
.058500 
.066600 
.078338 
.1000 
.1467 


Snooeasive 

elongation 

per  inch. 


InelL 
0. 

.000000 
.900188 
.000134 
.000133 
.000167 
.000106 
.000134 
.000166 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000100 
.001338 
.003834 
.002166 
.000467 
.000967 
.000266 
.000734 
.000733 
.001067 
.  001700 
.001833 
.001400 
.002500 
.002833 
.002034 
.002600 
.002700 
.003600 
.003000 
.004066 
.004834 
.005666 
.006667 
.008000 
.011833 
.031667 
.0467 


Permanent 
aet. 


Inch. 
0. 

—.000067 
—  000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—w  000067 


—.000067 


—.000067 


007067 


.010600 


Successive 
permanent 

set. 


Inch. 
0. 
—.000067 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.007184 


.003538 


Bemarka. 


Initial  load. 


Blaaiio  limit. 


Tensile  atrength. 
Load  at  tbne  of  raptnre. 


General  eummary, 

TenaOe  atrength  per  aqnare  inch  of  original  aection ponnda . .     96, 400 

Blaatio  limit  per  aqaareiuch'of  original  aection do 61,000 

Blongation  per  inch  aftermptore inch..      0  2167 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001500 

Bednction  in  diameter  at  point  of  mptnre do 154 

Redaction  in  area  after  rapture,  per  oentnm  of  original  aeetion 47.2 

Foaition  of  mptnre ".3  ftom  middle  of  atem 

Character  of  hrokenaarraee flne,ailhy 

Slongntion  of  inch  aectiona ".18,  ".36*,  ".12 
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1^0.  694. 
Marks,  T  J, 
Diameter,  ''.664. 
Sectional  area,  J2B  sqaare  inch. 
Length,  3". 


A]yp1ied  loads. 


TotaL 


PlMHUtt. 

250 
1,250 
2,600 

8,750 
5,000 
0,250 
7,600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11.2S0 
11.600 
11,760 
12,000 
12,250 
12»600 
12.750 
18,000 
13,250 
13.600 
18,760 
14,000 
14,250 
14,600 
14,750 
15.000 
15,250 
16,500 
16^750 
10,000 
10.600 
17,000 
17.600 
18,000 
18,600 
10,000 
19,500 
20,000 
20,600 
21,000 
21.500 
22,000 
22,600 
23,000 
28,500 
24,000 
24,600 
29^000 
26,500 
20,000 
M,500 
20.700 
25,100 


Pot 
Inoi 


BOD. 


PofCMdc 

1,000 

ft,  000 

10.000 

16,000 

20,000 

^^ooo 

80,000 
86,000 
40,000 
41,000 
42.000 
48.000 
44,000 
40.000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
53,000 
.  64,000 
65,000 
50,000 
67.000 
58.000 
60,000 
00,000 

61.000 
02.000 
03,000 
04.000 
08,000 
08,000 
70,000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
02,000 
04,000 
90,000 
98.000 
100.000 
102.000 
104.000 
100,000 
107.040 


Soontton 
peruoli. 


Inch, 
0. 

.000187 
.000800 
.000407 
.000038 
.000800 
.000967 
.001100 
.001267 
.001800 
.001867 
.001400 
.001400 
.001433 
.001467 
.001600 
.001633 
.001607 
.001033 
.001087 
.001700 
.001733 
.001767 
.001800 
.001888 
.001867 
.001988 
.002038 
.002600 
.003533 
.004600 
.000233 
.007767 
.000207 
.010500 
.012167 
.018000 
.015400 
.017000 
.  018788 
.020488 
.022207 
.024600 
.027000 
.029067 
.082100 
.034088 
.038383 
.042838 
.047238 
4  052000 
.0533 
.0700 
.08^3 
.1167 


BnoooMlTe 

eloDgation 

perinoh. 


IndL 

0. 

.000167 
.000133 
.000167 
.000106 
.000167 
.000167 
.000138 
.000167 
.000033 
.000067 
.000088 

0. 

.000083 
.000034 
.000083 
.000038 
.000034 
.000066 
.000034 
.000033 
.000088 
.000034 
.000033 
.000083 
.000084 
.000066 
.000100 
.000567 
.000933 
.001067 
.001633 
.001684 
.001500 
.001283 
.001607 
.001433 
.001800 
.001600 
.001733 
.001700 
.001884 
.002238 
.002500 
.002667 
.002433 
.002833 
.003400 
.001500 
.004400 
.004767 
.0013 
.0107 
.0138 
.0334 


Pemument 

Mt. 


JimJL 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000033 


,000088 


000033 


SncooMiTe 

pennAiieiit 

■et. 


IndL 


0. 


000088 


.000067 


.000683 


Initiia 


.000034 


.000600 


XlMtIo  limit 


Tensile  strength. 
Load  at  time  of  raptaie^ 


General  eummary, 

Teoslleiitrength  per  square  inch  of  original  section pounds..    107.040 

Slaotlo  Itnut  per  sqnare inch  of  originu  section do....      63.000 

Xlongatioii  per  inch  after  mptnre inch..     0.1600 

Eloogailon  perincb  nnder  strain  at  elastic  limit do...    .002083 

Rednotfoo  In  diameter  At  point  of  mptore do...         .004 

Rednction  in  area  after  mptare.  per  centum  of  original  section 30.6 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  d  nil  spot  at  circumference 

Ebmgstlon  of  inch  sections , ,...r,»T, -• ".26.»  ".11,  ".Oft 
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TESTS   OF   IRON   AJSfD   STEEL. 


No.  486. 

Compression  Test 
Marks  on  bar^  oStdde 
Length,  5". 
Diameter,  ".798. 
Sectional  area,  «50  square  inch. 


Applied  loads. 

Compros* 

sion  per 

inch. 

Saocessive 
oompres-  . 
sion  per 
inon. 

Permanent 
set. 

SnooesslTe 

permanent 

set. 

Bemarks. 

TotBl. 

Per square 
inon. 

Poundt. 
600 
2,500 
6,000 
7.600 
10.000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
23.600 
24,000 
24,  COO 
25,000 
25,500 
26.000 
26.500 
27,000 

::7.5oo 

28.000 
28,500 
29,000 
29.500 
80.000 
44.880 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
•47,000 
48,000 
49.000 
50,000 
61,000 
62,000 
53,000 
54.000 
55.000 
56.000 
67,000 
68  000 
69,000 
60,000 
88,760 

Ineh. 
0. 

.000026 
.000125 
.000275 
.000525 
.000675 
.000800 
.001025 
.001175 
.001200 
.001225 
.001226 
.001250 
.001275 
.001800 
.001325 
.001350 
.001375 
.001425 
.001450 
.001500 
.001525 
.001575 
.001600 
.001650 
.001700 
.001875 
.009000 
.009700 

0. 

.000025 
.000100 
.000150 
.000250 
.000150 
.000125 
.000225 
.000150 
.000025 
.000025 

0. 

.000025 
.000025 
.000025 
.000026 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000175 
.007125 
.000700 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

0. 

••■■»•      ••«•• 

*••••••••••• 

0. 

.007650 

.007050 

General  eummary. 

Elastic  limit  per  sqaare  inch  of  original  section pounds..      57,000 

Compression  per  inch  under  stress  at  elastiQ  limit inch..  0.001700 

TJItimate  strength  per  sqaare  inch  of  original  section pounds..      88,760 

Manner  of  Hsilare •. triple  flexure 

Bent  18(K>  without  flracture. 
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No.  487. 

Compression  Test 
Marks  on  bar,  ^^^ 
Length,  5'^ 
Diameter,  ".798. 
Sectional  area,  .60  square  inch. 


Applied  IiMidi. 

Comprea- 
■louper 

BaooeMiye 

oomprM- 

■ion  per 

inon. 

Permanent 
aet 

flnoceaaWe 

permaaeiit 

aet 

Bemaikc 

Total 

PeramiAre 
laoo. 

Pounds, 
500 

2,500 

5,000 

7,500 

10,000 

12,500 

15^000 

17,600 

20,000 

20,500 

21.000 

21,500 

22.000 

22,500 

23.000 

28,500 

24,000 

24,500 

25^000 

25^500 

20,000 

26^500 

27.000 

27.600 

28,000 

28^500 

20,000 

29,500 

80,000 

43,020 

Pound*. 
1  000 
<^000 
10,000 
15,000 
20.000 
25.000 
80,000 
85.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
40,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
50,000 
57.000 
68.000 
60,000 
00.000 
87,840 

a 

.000125 
.000275 
.000525 
.000050 
.000775 
.001000 
.001125 
.001275 
.001275 
.001800 
.001850 
.001400 
.001450 
.001500 
.001525 
.001575 
.001575 
.001.000 
.001650 
.001700 
.001725 
.001775 
.001825 
.007726 
.006175 
.008050 
.000800 
.008025 

Inch. 

0. 

.000125 
.000150 
.000250 
.000125 
.000125 
.000225 
.000125 
.000150 
.0 

.000025 
.000060 
.000050 
.000050 
.000030 
.000025 
.000060 

0. 

.000025 
.000050 
.000050 
.000025 
.000050 
.000060 
.005000 
.000450 
.000475 
.000660 
.000625 

0. 
0. 

a 
a 

0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  loud. 

Slaatio  limti 
Ultimata  •tmgth. 

0. 

0.      , 

.000050 

.000050 

• 

.007825 

.007775 

General  »ummarjf» 

XIaatio  limit  per  aqnare  inoh  of  original  aeotion ponnda..      66^000 

Compreaaion  per  inch  under  atreaa  at  elaatio  limit Inoh..  0.001825 

Ultimata  strength  per  aqoare  inch  of  original  aection ponnda..     87,840 

Manner  of  fidlure triple  fleznie 

Bent  180O  without  fractnre. 
S.  Ex.  36 19 
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TESTS  OF  IRON  AND  STEEL. 


No.  488. 

Compression  Test 

Marks  on  bar,  3^^   , 

Length,  V. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres* 

■ion  per 

inon. 

Saooeaeire 

compres- 

■ion  per 

incn. 

Permnnent 
■et. 

Saooessire 

permanent 

■et. 

Semarks. 

T<^aL 

PerB<raare 
inon. 

Poffndt. 
600 
2.500 
6,000 
7,500 
10,000 
12,600 
15,000 
17,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26.000 
26.500 
27.000 
27,500 
28,000 
28,500 
29,000 
20,500 
80,000 
43,960 

PouimEs. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
63,000 
64,000 
66,000 
66,000 
57,000 
68,000 
69,000 
60,000 
87,920 

Inch, 
0. 

.000125 
.000276 
.000625 
.000726 
.000860 
.001025 
.001200 
.001375 
.001400 
.001426 
.001475 
.001500 
.001525 
.001550 
.001575 
.001626 
.001650 
.001700 
.001725 
.001775 
.001800 
.001825 
.001850 
.001900 
.001926 
.001950 
.005726 
.006500 

Inch, 
0. 

.000126 
.000150 
.000250 
.000200 
.000125 
.000175 
.000175 
.000176 
.000025 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000025 
.000050 
.000026 
.000050 
.000025 
.000025 
.000025 
.000050 
.000025 
.000025 
.003775 
.002775 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElMtio  limit. 
TJltimiite  atrength. 

a 

0. 

0. 

" 

.006500 

.006500 

^  General  wmmary, 

Blaatlo  limit  per  aqnnre  inch  of  original  aeotion ponnda..      58,006 

Compreaaion  per  inoh  nnder  atreaa  at  elaatio  limit inch..  0.001950 

Ultimate  atrenffth,  per  aqoareinoh  of  original  aeotion pounds..     87,920 

Manner  of  fUlore triplofleinre 


^"iStGei  ^.j;.  :Rzyze 


S  Ex  36  49 1 
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No.  320. 

Tension  Test. 
Marks  on  bar,  »  f  ^ 
Diameter,  ''.564 
Sectional  ai'ea,  .25  sqaare  inch. 
Length,  6''. 


Applied  loadB. 


Total. 


Pounds. 

25U 

1,250 

2,600 

3,760 

5,000 

6.250 

«.9O0 

6,750 

•7.000 

7,250 

7,500 

7, 7:.o 

8.000 

8,250 

8,500 

8,750 

9.000 

0.250 

9,500 

9.750 

10,000 

10,250 

10.500 

10,760 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,600 

12,750 

13.000 

13,250 

13.600 

13,760 

14,000 

14.260 

14,600 

14,750 

15,000 

15,250 

15,500 

15,750 

16.000 

16.250 

16,500 

16.750 

17,000 

17,250 

17,500 

18,000 

18,600 

19,000 

19,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

23,000 

28.600 


Per  aqnore 
iocn. 


Pounds. 
1,000 

•  5,000 
10.000 
15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.0<X) 
37,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
53.000 
56,000 
57,000 
58.000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 

. -7—. — 


EloDizatioii 
per  inch. 


InA, 

0. 

.000100 
.000250 
.000417 
.000550 
.000700 
.000750 
.000767 
.000783 
.000817 
.000833 
.000867 

'.  000917 
.000960 
.000983 
.001000 
.001017 
.001067 
.001100 
.001117 
.001150 

,-001167 
.  001217 
.001250 
.  0011267 
.001300 
. 001317 
.001367 
.001400 
.  00H33 
.001467 
.001483 
.001500 
.001550 
.001583 
.  001617 
.001633 
.001650 
.001688 
.001717 
.001750 
.001750 
.001788 
.001860 
.001983 
.002150 
.002400 
.002760 
.003417 
.003900 
.006100 
.006650 
.008567 
.010417 
.012488 
.014333 
.016160 
.018517 
.020333 
.023338 
.025500 
.028400 
.  031417 


SncoeAsIre 

elongation 

per  Inch. 


Ineh. 
0. 

.000100 
.000150 
.000107 
.000133 
.000150 
.000050 
.000017 
.000016 
.000034 
.000016 

.oooo:{4 

.000050 
.000033 
.000033 
.000017 
.00t)0l7 
.000050 
.000033 
.000017 
.000033 
.000017 
.000050 
.000033 
.000017 
.000033 
.000017 
.000050 
.000033 

.  .000033 
.000034 
.000016 
.000017 
.000050 
.000033 
.000034 
. 000016 
.000017 
.000033 
.000034 
.000033 

0. 

.000033 
.000067 
.000083 
.000217 
.000250 
.000350 
.000667 
.000483 
.001200 
.0014j0 
.002017 
.001850 
.002066 
.001850 
.001817 
.002367 
.001816 
.003000 
.002167 
.002900 
.003017 


Permaiieiit 
aet 


JneJL 

0. 

0. 

0. 

.000038 
.000050 
.000050 


.000050 


.000017 


0. 


0. 


~.  000088 


—.000050 


—.000050 


000183 


002788 


SneeeMive 

penuaneiit 

■et. 


0. 


IndL 


.000083 
.000017 


0. 


—.000033 


—w  000017 


0. 


—.000038 


-^000017 


0. 


.000238 


.002000 


Bemarka. 


Initial  loftd. 


Elaatio  limit. 
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TESTS   OP  IRON  AND   STEEL. 


Applied  loadc 

Elongation 
perinoh. 

SnooeMlre 

elonffation 

perlncli. 

Permanent 
Bet. 

Saocessive 

permanent 

aet 

Bemarka. 

• 

TotdL 

PerMniATe 
inoiu 

Powidt. 
24,000 
24,600 
25,000 
25,600 
28,000 
26.600 
20,820 
23,160 

» 

Fcvind9, 
96»000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,280 

InA, 

0.035107 
.087260 
.044583 
.0500 
.0583 
.0700 
.0967 

Inch, 
0. 003750 
.002088 
.007833 
.005417 
.0083 
.0117 
.0267 

Inch. 

Inch. 

Micrometer  removed. 

TTltlmate  strenj^th. 
Load  at  time  of  rapture. 

General  mfmmary, 

Speoiflo  gravity 7.8609 

Hardneaa ! 23.84 

Tenaile  strength  per  aqnare  inch  of  original  aection ponnds..    107,280 

Elaatio  limit  per  sonare  inch  of  originwf  section do 62,000 

Elongation  per  inon  after  mptare inch . .      0. 1317 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001783 

Beduction  in  diameter  at  point  of  rapture do 134 

Beduction  in  area  aftw  rupture,  percenium  of  original  section 41.9 

Position  of  rupture ".75  from  middle  of  stem 

Cbaraoter  of  broken  BurftMse fine,  granular,  60  per  centum;  dull  smoky  center,  40  per  centum 

Elongation  of  inoh  teotiona .  ^. ''.09^  ".15  (".31  fhustured  section),  ".  10,  ".08,  ".06 


TESTS   OP  IRON   AND  STEEL. 

Ko.  321. 
Tmtion  Teat 
Marks  on  bar,*  ■J  ^ 
Diameter,  ".564. 
Sectional  area,  .25  saQare  inch. 
Length,  0". 
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AppiMi«d>. 

ToW. 

'"^ 

PimmU. 

Powur* 

SW 

i,oo( 

1.2M 

eCmn 

X,IWI> 

10.  MM 

a,jM 

1\DM 

B,0<IO 

W,00« 

•.ZM 

at.oo< 

T.MO 

sa,Do< 

oItm 

U,00< 

101 000 

W,DO< 

10.  s» 

41,00( 

10,  wo 

42,001 

)0b7IW 

43,D0< 

i£oa« 

M.0OI 

IV  US 

AMN 

11,  BOO 

w,vn 

1^790 

!*«• 

w;oo( 

a,s» 

»,oo< 

JXKO 

H00< 

B1,0M 

I^MO 

Bi^OO) 

1S,ZM 

63,001 

ij.fioo 

B<00< 

H,7» 

B^OM 

11,000 

60,O0< 

U2M 

67,00< 

H.MO 

Btl,00( 

14.750 

BB,OOI 

1<000 

t»,W 

19.260 

ai.ooi 

lS.6nO 

B2,00< 

1^750 

n,ooi 

1B.D0O 

H.UOI 

1(1.290 

iSboo 

■«|oa< 

1«,7S0 

or,  001 

17,000 

17  350 

oa.ooi 

17:  BOO 

70.00. 

18,000 

■ri.wi 

is^soo 

74.001 

iSooo 

70.00. 

IB.SOO 

78,00. 

20.000 

80,00. 

ZO.SbO 

S2,00< 

2LOO0 

woo. 

SI,  BOO 

^'^ 

aaooo 

SB.OOt 

nsoo 

B0,00( 

23,000 

e2,oo( 

S^soo 

M.O0( 

24,000 

»»,oO( 

24,S00 

B8,00< 

35,000 

oo.ooc 

is:  BOO 

0!,OO( 

20,000 

Hiw 

18,  BOO 

00,001 

20.800 

07, 20. 

22.na 

EionintlDn  perl 


if  brakOQ  KtTlifn   . . 


(",95  OTCtand  MCtKn),  «.H,  '01,  "U 
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TESTS  OF  IRON  AND  STEEL. 


ISo.  324. 
Tension  Test* 


Marks  on  bar,  ^f*^ 

Diameter,  ''Mi. 

Sectional  area,  .25  square  inch. 

Length,  3'^ 


Applied  loads. 


TulaL 

Per  ■qoBre 
incn. 

Pounds* 

PoundM. 

2S0 

1,000 

1,250 

6,000 

2,600 

10,000 

a,  760 

16,000 

C,030 

20,000 
25,000 

0,260 

7,500 

30,000 

8,750 

85,000 

10,000 

40,000 

10, 250 

41,000 

10,600 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45.000 

11,500 

40,000 

11,760 

47,000 

12,000 

48,000 

12,250 

49.000 

12,500 

60,000 

12,750 

51.000 

13.000 

52,000 

13,250 

53,000 

13,500 

54,000 

13,750 

55,000 

14^000 

56,000 

14,250 

57,000 

14,500 

CK,000 

14,750 

59,000 

15, 000 

60,000 

15,250 

61,000 

15,500 

62,000 

15,750 

63,000 

18,000 

64,000 

10,250 

«5,000 

16,500 

66,000 

16,750 

67,000 

17,000 

68,000 

17,250 

60.000 

17,500 

70,000 

18,000 

72,000 

16,500 

74,000 

«19,000 

70,000 

10.500 

78,000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21, 500 

86,000 

22,000 

88,000 

22,600 

90,000 

23,000 

92,000 

23,600 

94,0v0 

24,000 

96,000 

24,600 

98,000 

25,000 

100,000 

25,500 

102,000 

26,000 

104,000 

20,300 

105,200 

20,000 

•  ■■■■■  ■■■••■ 

Elongation 
per  inch. 


Ineh. 
0. 

.000100 
.000267 
.000367 
.00«>88 
.000667 
.000838 
.000967 
.001067 
.001133 
.001200 
. 001267 
.001333 
.001333 
.  001867 
.001367 
.001433 
.001467 
.001500 
.n01533 
.001667 
.  001600 
.001633 
. 001667 
.001700 
.  001733 
. 001767 
.001800 
.001833 
.  001867 
.  001000 
.001967 
.002000 
.  002067 
.002833 
.003200 
.004033 
.001900 
.f 06300 
.007967 
.010000 
.012000 
. 013838 
.015833 
.018200 
.  020800 
.022800 
.026000 
.028667 
.  031733 
.035033 
.039933 
.043833 
.051067 
.0600 
.0767 
.1067 


SaoeeMiire 

elongation 

per  inch. 


Inch. 

0. 

.000100 
.000167 
.000100 
.000166 
.000184 
.000166 
.000184 
.000100 
.000066 
.000067 
.000067 
.000066 

0. 
.000034 

0. 

.000066 
.000084 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.  000033 
.  000031 
.000033 
.000067 
.000083 
.000067 
.000766 
.000367 
.000833' 
.000867 
.  001400 
.001667 
.002033 
.002000 
.001833 
.002000 
.  002367 
.002600 
.  002000 
.003200 
. 002067 
.003066 
.  003300 
.004900 
.  003000 
.  007234 
.  008933 
.0167 
.0300 


Permanent 
set 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


.000033 


.000033 


.000033 


000033 


.000167 


.003867 


SnooMsiTe 

pennanent 

aet 


0. 


Jnek, 


.000088 


0. 


0. 


.000134 


.008700 


Bemarks. 


Ii^tialload. 


Elastic  limit. 


Micrometer  removed. 


Ultimate  etrenffth. 
Load  at  time  of  roptnre. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  orisinal  section ponnds..    105,200 

Elasticllmit  per  sqaare  inch  of  original  section do 65,000 

Elongation  per  ioch  after  raptare inch..      0.1981 

Elongation  per  inch  under  strain  at  elastic  limit do 002067 

Beduotion  in  diameter  at  point  ot  mptare do  . .  .174 

Bedaction  in  area  after  rupture,  per  centum  of  original  seotion 62. 2 

Position  of  rapture. ".90  fh>m  neok 

Character  of  broken  surface silky,  intorspersod  with  fine  granulation 

SlODgation  of  inch  sectioas ".09,  ".18  (".86  firaotured  seotion) 
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No.  326. 

TenHan  Test. 
Marks  on  bar,  ^^^ 

Diameter,  ^'.664. 

Sectional  area,  .25  sqoare  inch. 

Length,  3^'. 


Applied  loads. 

EloDsatioa 
permoh. 

SncooMiTe 

elongation 

perlnoh. 

PennaDent 
•et 

BacoMafre 

permanent 

•et. 

Bamarks.  | 

Total 

PerMoare 
Inch. 

Poimdn 

250 

1,250 

2.600 

8,750 

5,000 

0,250 

7.600 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

ii:^ 

11,760 
12,000 
12,250 
12.500 
12,750 
18,000 
13,250 
13,500 
13.766 
14.000 
14,250 
14.500 
14.750 
15.000 
15,2.50 
15,500 
15,750 
10.000 
10,230 
10.500 
10.750 
17,000 
17,250 
17,500 
18.000 
18.600 
19,000 
19.600 

ao.ooo 

20,600 
21,000 
21,500 
32,000 
22,500 
28,000 
23,600 
24,000 
24,600 
25,000 
25^500 
28,000 
20^600 
27,000 
27,310 
23,600 

Pownds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85^000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40^000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
60.000 
67,000 
68.000 
69.000 
00,000 
01,000 
02,000 
03,000 
04,000 
05,000 
00,000 
07,000 
08,000 
09,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000' 
84,000 
80.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106,000 
106,000 
100,240 

0. 
.000100 
.000238 
.000888 

.000488 
.000000 

.000707 

.000900 

.001038 

.001007 

.001100 

.001138 

.001107 

.001200 

.001238 

.001207 

.001333 

.001367 

.001807 

.001400 

.001438 

.001433 

.001407 

.001600 

.001533 

.001607 

.001633 

.001007 

.001700 

.001700 

.001783 

.001707 

.001833 

.001983 

.001907 

.002100 

.002033 

.008038 

.004107 

.006000 

.007500 

.009007 

.011438 

.013033 

.015800 

.010900 

.019100 

.021500 

.028707 

.020500 

.029333 

.032107 

.035007 

.041000 

.0407 

.0633 

.0033 

.0707 

.1167 

0. 

.000100 
.000183 
.000100 
.000100 
.000107 
.000107 
.000188 
.000133 
.000034 
.000033 
.000033 
.000034 
.000038 
.000038 
.000034 
. 000000 
.000034 

0. 
.000033 
.000083 

0. 

.000084 
.000088 
.000088 
.000084 
.000000 
.000034 
.000033 

0. 

.000088 
.000034 
.000000 
.000100 
.000034 
000183 
.000688 
.000400 
.001134 
.001833 
.001500 
.001507 
.002300 
.001000 
.002207 
.001600 
.002200 
.002400 
.002207 
.002738 
.002883 
.002834 
.003500 
.005333 
.0057 
.0000 
.0100 
.0134 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

Initial  load. 

Elastlo  limit 

MioTometer  remored. 

Ultimate  etrenfftli. 
Load  at  time  orrnptare. 

0. 

tf: 

0. 

0. 

0. 

.001783 

.001733 

•"•*  •!  •••••• 

General  sumrnarff. 

Tensile  strength  per  eqnareinoh  of  original  aeotion pounds..    109,240 

SUsUo  limit  per  sqnareincli  of  originar  section do....      06,000 

summation  per  incn  after  raptare inch..      0.1707 

Blongation  per  Inch  under  strain  at  elastic  limit do 001907 

Bednction  in  diameter  at  point  of  roptare do 144 

Rcdnrtion  in  area  after  rnptnre,  per  centam  of  original  aeotlon *♦•• 

Position  of  roptore I'MO  firom  neck 

Cbancter  of  hroken  sorfkce fine  granular,  00  per  centum. ;  doll  center,  40  per  centum 

Blongatlon  of  IbcH  ■ecttona ".00, '.'.17  (".27  ftaotnied  section) 
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No.  382. 
Tension  Test 


MarkB  on  bari  ^  f  ^ 
Diameter^  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6^^ 


Applied  loads. 


TotaL 


Fomndi. 
260 
1,250 
2,600 

8,760 
6,000 
0,260 
7,600 
8,760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,750 
13,000 
18,250 
18,600 
18,760 
14,000 
14, 260 
14,600 
14,750 
15,000 
1^260 
16,600 
1^760 
10,t)00 
18,250 
16^600 
18,750 
17,000 
17,260 
17.600 
18,000 
18,600 
19.000 
10,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22;  500 
23,000 
23,600 
24,000 
24,500 
26,000 
26.500 
28,000 
26,280 
20,000 


Periqiura 
inoL 


1,000 
6^000 
10,000 
16,000 
20.000 
25,000 
80,000 
86^000 
40,000 
41,000 
42,000 
48,000 
44.000 
46,000 
48,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
68.000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
00,000 
01,000 
82,000 
83,000 
84.000 
86,000 
68,000 
67,000 
88.000 
80,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
81,000 
.  86,000 
88,000 
00.000 
02,000 
04,000 
96,000 
08,000 
100,000 
102,000 
104,000 
105,100 


BIoniCKtion 
perlmdh. 


Ineh. 
0. 

.000117 

.000800 

.000467 

.000617 

.000788 

.000050 

.001188 

.001300 

.001800 

.001888 

.001887 

.001417 

.001487 

.001488 

.001617 

.001587 

.001588 

.001688 

.001850 

.001688 

.001717 

.001750 

.001800 

.001817 

.001887 

.001917 

.001950 

.001988 

.002017 

.002050 

.002117 

.002200 

.002488 

.003517 

.004450 

.005760 

.008388 

.007450 

.008950 

.010600 

.012767 

.014617 

.016687 

.010150 

.021083 

.023917 

.028167 

.028833 

.032000 

.035887 

.0400 

.0467 

.0517 

.0600 

.0800 

.1150 


8iu>oeniT« 

eloogation 

periooh. 


Ineh, 

0. 

.000117 
.000183 
.000187 
.000150 
.000160 
.000187 
.000188 
.000187 

0. 

.000038 
.000034 
.000050 
.000050 
.000018 
.000034 
.000060 
.000018 
.000050 
.000017 
.000033 
.000034 
.000038 
.000050 
.000017 
.000050 
.000050 
.000083 
.000033 
.000034 
.000038 
.000067 
.000083 
.000283 
.001034 
.000033 
.001800 
.000633 
.001067 
.001500 
.001650 
.002167 
.001850 
.002050 
.002483 
.001883 
.002884 
.002250 
.002666 
.003187 
.003867 
.004133 
.0067 
.0050 
.0083 
.0200 
.0350 


Pennaaant 
■at 


Inch. 

0. 

0. 

.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
.000060 


.000050 


.000067 


.000088 


.000088 


Saooaaalva 

pannanant 

aat. 


JfMk. 


0. 


.000017 
.000016 
.000017 


0. 
0. 
0. 
0. 


.000017 


.000018 


0. 


.000417 


.005000 


.000384 


.004588 


Initial  load. 


ElasUo  limit. 


lUcrometar  romoved. 


■ 


TTUimate  atranffUi. 
Load  at  time  of  mptnre. 


General  summary^ 

Tensile  strength  per  aqnare  inch  of  oridnal  section ^ pounds..    105,180 

Elastiolimitpersonare  inch  of  original  section do 82,000 

Elongation  per  inch  after  raptore inch..      0.1683 

Blongation  per  inch  under  strain  at  clastic  limit do 002050 

Reduction  in  diameter  at  point  of  rupture do 184 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 64. 8 

Position  of  rupture l".85  from  neck 

Character  of  hroken  surface...  fine  silky,  interspersed  with  traces  of  granulur  metal ;  cup-shapad  ends 
Slongation  of  Inch  sections ".09,  ".10,  ".10,  ".13  (".38  Araotured  section)  ".12 
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Marks  on  bar,  ^f  * 
Diameter,  '\6M. 
Sectional  area.  .25  s^piare  inch. 
Length  6''. 


No.  383. 


Applied  losds. 


Total 


Foundt. 
250 
1,250 
2,600 
3,750 
6^000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,760 
18,000 
18,250 
18,500 
18,750 
U,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,760 
10,000 
10.250 
10,500 
10,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
10,500 
20.000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24.500 
25,000 
25.500 
20,000 
20,340 
22,900 


PerMnmre 
Inoo. 


Pottfidt. 
1,000 
6,000 
10.000 
16^000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
AOOO 
48,000 
47,000 
48,000 
48,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
60,000 
57,000 
58,000 
60,000 
80.000 
01.000 
02,000 
08,000 
04.000 
05,000 
00.000 
07,000 
68,000 
60,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
90,000 
96.000 
100,000 
102,000 
104,000 
106.300 


Elonntloii 
pormoh. 


0. 

.000188 
.000300 
.000487 
.000688 
.000788 
.000960 
.001117 
.001383 
.001317 
.001350 
.001350 
.001400 
.001433 
.001483 
.001500 
.001633 
.001507 
.001617 
.001607 
.001683 
.001700 
.001738 
.001767 
.001850 
.001867 
.001917 
.001060 
.002017 
.002267 
.002767 
.003383 
.004300 
.004717 
.005800 
.006133 
.006867 
.007750 
.008800 
.010467 
.011850 
.013733 
.015833 
.017517 
.019563 
.021007 
.024050 
.026500 
.029700 
.032917 
.036500 
.0417 
.0450 
.0533 
.0017 
.0750 
.1117 


SnooeisiTe 

eLonntion 

pwlnoh. 


Ituh. 

0. 

.000133 
.000167 
.000167 
.000166 
.000150 
.000167 
.000107 
.000106 
.000034 
.000033 

0. 

.000050 
.000033 
.000050 
.000017 
.000038 
.000034 
.000050 
.000050 
.000016 
.000017 
.000033 
.000034 
.000083 
.000017 
.000050 
.000038 
.000007 
.000250 
.000500 
.000560 
.000967 
.000417 
.001083 
.000338 
.000734 
.000883 
.001050 
.001007 
.001388 
.001888 
.002100 
.001664 
.002060 
.002084 
.002368 
.002450 
.003200 
.003217 
.003583 
.0052 
.0033 
.0083 
.0084 
.0133 
.0307 


Pemuieiit 
•et. 


0. 

0. 
0. 


Inch, 


.000017 
.000033 
.000038 
.000050 
.000050 
.000050 


SaeoMiiT« 
pttmunwnt 


JLw9v^^9 


000050 


000067 


.000007 


,0000150 


,002450 


,006183 


.000017 
.000016 

0. 
.000017 

0. 

0. 


InltiAlkMid. 


.000017 


.000088 


.002800 


.003788 


EUwtloUmtt. 


Micrometer  leinoTed. 


Ultimate  etreo^th. . 
Load  at  time  of  ftactoie. 


Oeneral  tummary. 

Tensile  Btreon^h  per  square  inch  of  original  section poonds..    105.800 

Xlastio  limit  per  sanare  inch  of  original  section do....      69,000 

Blongation  per  inch  after  mpture Inoh..      0.1460 

Xlongation  per  Inch  under  strain  at  elastic  limit do 001950 

Keduction  in  diameter  at  point  of  rupture do 144 

Seduction  in  area  after  rupture,  per  centum  of  original  section 44.0 

Position  of  rupture , ]".80  froin  neck 

Character  of  broken  surftice siiky  center;  silky,  interspersed  with  granular  metal  at  oironmfer- 

ence. 
KloDgatlon  of  inoh  sectlona ".08,  ".10,  ".11,  "03  <".85  ikaotuied  section)  ".10 


3  "iSie^  :S.J^.^i^le . 


: 

1 

■■  1 
1 

>V 

N 

1 

1 

i 

2^A 
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No.  706. 
Marks,  A  E  XI 
IMameter,  '^.564. 
Sectional  aiea^  .26  sqaare  inch. 
Length,  V. 


ApplMloAdi. 

EloBiKalkni 
periiiAli. 

SnoMwiTe 

elongAtioB 

per  inch. 

PemttBent 
■et. 

SnooeMiTe 

p«nnanent 

set. 

Benuurks. 

ToiaL 

Peraqiutte 
inch. 

Poundf. 
250 
1,260 
2,500 
8,750 
6,000   ' 
6,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
18,000 
18,260 
18,500 
18,750 
14.000 
14,260 
14,500 
14,750 
16,000 
15,250 
15,500 
16,750 
16,000 
16,250 
16,500 
16,760 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19.600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
23.500 
24^000 
24,500 
26,000 
25,110 
20,100 

Poundf. 
1,000 
6,000 
10,000 
15,000 
20,600 
25,000 
80,000 
85^000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60.000 
61,000 
52,000 
63,000 
64,000 
56,000 
56,000 
57,000 
68,000 
69,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66^000 
07,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,440 

IfyoK 
0. 

.000167 
.000388 
.000500 
.000607 
.000817 
.001000 
.001188 
.001300 
.001838 
.001867 
.001400 
.001488 

•  001467 

•  001488 
.001588 

•  001567 
.001600 
.001600 

•  001667 
.001700 
.001717 
.001767 
.001817 
.001867 
.001883 
.002017 
.003888 
.005138 
.006667 
.006417 
.007167 
.008100 
.008817 
.009738 
.010617 
.011688 
.012183 
.013050 
.014838 
.017167 
.019088 
.021860 
.023417 
.025750 
.028700 
.081687 
.083167 

.    .089107 
.043500 
.049000 
.0567 
.0667 
.0833 
.1167 

0. 

.000167 
.000166 
.000167 
.000167 
.000150 
.000188 
.000138 
.000167 
.000038 
.000084 
.000088 
.000088 
.000034 
.000016 
.000080 
•000084 
.000088 
.000050 
.000017 
.000033 
.000017 
.000050 
.000050 
.000060 
.000016 
.000134 
.001866 
.001250 
.000584 
.000750 
.000750 
.000933 
.000717 
.000016 
.000784 
.001066 
.000600 
.000867 
.001783 
.002334 
.001866 
.002317 
.002067 
.002338 
.002950 
.002967 
.001500 
'     .006000 
.004383 
.005500 
.0077 
.0100 
.0166 
.0834 

0. 

.000017 
.000088 

.000088 
.000067 
.000067 
.000067 
.000067 
.000067 

Inch. 
0. 

.000017 

.000016 
0. 

.000084 
0. 
0. 
0. 
0. 

InitiflllMid. 

• 

BliMtic  limit. 

Tensile  strenfttb. 
Load  at  time  of  mpto^e. 

.000067 

a 

.000067 

0. 

.000067 

0. 

.002900 

.002833 

General  twmmary. 

Speciiic  gravity 7.8676 

Hardness .' 20.14 

Tensile  strength  per  sqnare  inch  of  orlflinal  section pounds..    100,440 

Blastio  limit  per  sqoAre  inch  of  original  section do 57,000 

Elongation  per  inch  after  mptare inch..      0. 16G7 

Elongation  per  inch  nnder  strain  at  elastio  limit • do 001888 

Rednction  in  diameter  at  point  of  mpture do 164 

Redaction  in  area  after  mptnre,  ]»er  centum  of  original  section 40.7 

Position  of  mptnre 1"  from  middle  of  stem 

Character  of  broken  surfkoe silky;  traces  of  flue  granulation 

Elongation  of  inch  sections ^ ''.11,  ".21,  ".35*  ".13,  ".11,  «*.08 


Marks,  A  B  X2 

Diameter,  ".564. 

Sectional  area,  ^5  sqnare  inch. 

Length,  6". 


TESTS  OP  lEON  AND  STEEL. 
Ko.  706. 


1 

Is 

83.000 

S:SS! 
US! 

mImo 

nooo 

71.0U0 
78:  W» 
7H0O0 

SO, 000 

BIDOO 
S4,000 
80,000 
B«,000 

.0UI67 

.OIUSOD 

.oiMtrr 

.021017 

losesoo 

^D34Se3 
.038933 

:d48S00 
.0«17 

:o»8t 

.001417 
.002333 

loOMM 
.002583 
.002790 

!0U3083 

ioosoW 
'.om 

.0083 



TniflxtnoRth. 
LwidrttlnwiirfriiiptaTe. 

QtMral  tumntarif. 


Tei»ne  ■IreDCth  per  cqamre  Inch  of  orlRlDal  ■ecUan . . . 

ElacUallinitpcrHauwIiii'horoiiRiiiarKcaoD 

EEoDniloii  perlnch  >n«r  nptnre 

EInntialtoiiiwr  Inch  nndsrstrfllDiitolasllc limit 


..peandi..      tS.tSt 

do...      M,000 

Inch..      0«33 

do OOISSJ 


BlDDgatlon  ot  Incn  kcI 


rfii<i\V.V.'.'.\V.'.V.V.V.'.V.'.'.'.V.V.V.V.'.V.'.V,',.'.'.'.'.'.'.'.  flue Biiky.mMlapeil end 
:tioDa ".12.".S»*,^18,'r]a,".10,".07 
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Marks,  A  E  X3. 

Diameter,  ''ML 

Sectional  area,  J25  sqaare  inch. 

Length,  t/'. 


BTo.  707. 


Applied  loada. 


TotaL 


PottiMb. 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,500 
8,750 
10.000 
10,250 
10.500 
10, 750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12.760 
13,000 
18,260 
18,600 
18,760 
14,000 
14,250 
HMO 
14,760 
15,000 
15,260 
16.600 
16^760 
10.000 
10,250 
10,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,600 
19,000 
18,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
28,000 
28,600 
24,000 
24,500 
25,000 
25^500 
26^790 
20,400 


Per 


riqnare 
inch. 


Pewndf. 
1,000 
6,000 

10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
68,000 
67,000 
68,000 
60,000 
60,000 
01,000 
62,000 
63,000 
64,000 
05,000 
60,000 
07,000 
68,000 
00,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
*  88,000 
00,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,160 


Btongatfim 
perineh. 


'   IndL 

a 

.000167 
.000338 
.000500 

.000607 
.000838 

.001000 
.001167 
.001338 
.001850 
.001307 
.001383 
.001450 
.001483 
.001538 
.001550 
.001507 
.001617 
.001650 
.001683 
.001717 
.001738 
.001783 
.0018U0 
.001850 
.001883 
.001933 
.001967 
.002033 
.003050 
.062367 
.003500 
005017 
.006083 
.007338 
.008167 
.009133 
.009760 
.010383 
.012383 
.014183 
.  016167 
.018038 
.020000 
.022750 
.024733 
.027588 
.030833 
•  083338 
.087167 
.040838 
.046417 
.064000 
.0617 
.0833 
.1100 


SnooenlTe 

elonntion 

perlnoh. 


Ineh, 

a 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000017 

.000017 

.000016 

.000067 

.000033 

.000050 

.000017 

.000017 

.000050 

.000033 

.000033 

.000034 

.000016 

.000050 

.000017 

.000050 

.000038 

.000060 

.000034 

.000066 

.000017 

.000317 

.001188 

.001517 

.001066 

.001250 

.000834 

.000966 

.000617 

.000838 

.001750 

.001800 

.002034 

.001866 

.001067 

.002750 

.001988 

.002850 

.002760 

.003000 

.003834 

.003666 

.006684 

.007583 

.0077 

.0216 

.0267 


Permaneiit 

set. 


Ineh, 

0. 

Ol 

.000017 
000050 
.000050 
.000067 
.000067 
.000067 
.000067 


.000067 


.000067 


.000083 


.000100 


Saooeulve 

pennuient 

aet. 


Ineh. 


.000017 
.000083 

0. 
.000017 

0. 

0. 

a 


0. 


.0 


.000016 


.000017 


Bomarki. 


Iii]tUll<Md. 


Elaetle  limit 


Teoeile  ctrsogth. 
Load  at  time  of  rapture. 


General  ewmmary. 

Tenefle  strength  per  aqnare  inch  of  orlffinal  seotlon ponncts..    103,160 

JBUwtio  limit  per  square  inch  of  oiigimd  sectton do 61,000 

Slongation  per  Inea  after  rapture inoh..     0.1800 

ElongatioD  per  inch  under  strain  at  elastio  limit do 002050 

Bednetion  in  diametAr  at  point  of  rupture do 184 

Keduetion  in  area  after  rapture,  per  centum  of  original  section 54.6 

Position  of  rapture ".7  fVom  middle  of  stem 

Character  of  DTokensnrfiioe fine  silky,  cup-shaped  end 

BlongatJon  of  ineh  sections , , , ".10,  ".17,  ".19,  ".89*,  ".14,  ".00 


S  "<Sgeel  JS.J,.JiiTge 


.^^joeT*d7n&M^€iZ  Kyecizo^z 


SEx3649l 


TESTS  OF  IRON  AND   STEEL. 

Ko.  322. 
TmaioH  Tett 
Marks  on  bar,  "?* 
Diameter,  ".664. 
Seotdonal  area,  .25  sqnore  inch. 
LeD^d,  6". 


lB,tN 


M.WW 


kteitnoKth. 
U  Urn*  olrapta 


»iflo((i«*itr.. 


Um«ral 


Teiu1leatTni)rilip«r>qDftnlnehDr<irlgJDalMetioii poimda..    l(n,I8a 

£Usllo  limit  mr  unDrelnoh  ofotillli^IMUon do £8,000 

SIininUoii»r  Inch  after  rnntnre Inch..      O.IOOO 

EIons»tHmi»rlD«hollderBt™hi»telmtlI]  limit do 001B33 

Keducilon  In  diameter  at  potot  of  raptore. do IH 

BednclloD  In  area  afler  raptnn,  per  oeotnmof  origtual  hciIod SB.  3 

Poalllnnofinptnro ".»«  from  D»ok 

—  •• — ' -*-—  fltHgiaDDlaTSOperoent.dnll  amok;  center  lOpnoMt 

".12,".iI,".18,".18,".n("-MfnK!tared»eottoo) 
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TESTS  OP  IBON   AND  STEEL. 


Ko.323. 

TmabmTett. 
Marks  on  bar,  ^^^ 
Diameter,  "Mi. 
Sectional  area,  .25  sqnare  ineh. 
Length,  6". 


Poundi. 
XO 

i,2sa 
a.  SCO 

i 

ii 

10.  TW 

iLOoo 

ii:7[» 

iS 
Si 

1B^7W 
UOOD 

\tZ 
14,750 

IS.  000 

m 

■si 
iS 
sE 

32.000 

ass 

H.SOO 

Ik 

o)ooo 
i^ooo 

IS.  000 

IE 

!!;« 
gS 

H,aiKi 

sS 

4&aoa 

as; 
la 
sS 
sa 

S:a 

sa 
sa 

«s,ooo 

sa 
aa 

aa 
sa 
sa 

SB,  MO 

sa 

M.MO 

BO,  000 
9§,000 

100,000 

101,  sw 

Ineh. 

'.vmaa 

.001000 

.oonso 

[oOliMT 
^OOIBSO 

.ooust 
.ooiui 

•  OOIW 

-OOIBIT 

^ooisaa 

.00IS31 

.001007 
.001700 

!ooi8sa 
.ooawo 

.ooeans 

.002807 
.003033 

.ooMsa 

.OOSIOO 

.oooaso 

.0070M 
.0O78S9 

.OOSGffl 
.00ML7 

;«ll«> 

^01M83 
.017100 

.o«2oao 

ilUT 

0 

Sa 

.oooifio 

.oooioo 
.000107 
.000150 

.0O00E3 
.000090 
.MMM34 
.0O0OB3 

iODOOSS 

.000030 

S 

.OOOOM 
.000033 
.000067 

.000000 

.000217 

.ooo.'sa 
iooiiso 

.000783 
.000800 
-OOOTW 
.000734 

looUBO 

:S 

.002000 

:S 

.002S8S 
.002MO 
.D050M 
.00483S 
.O0M38 

.DoesiT 

^0147 

JwA. 

I: 

'^oooon 

.000017 
.000017 

iBltSdIoad. 
SblUo  limit 

.000017 
0. 
0. 

.000033 

.ooooie 

-OOOOU 

.000017 

.000100 

.ooooso 

.001000 

.000000 

.001783 

•  OOBTM 

.ooaesa 

.004100 

Teidle  BtnnKtb  par  oqaare  tiieb  of  ori eIhilI  oeotkin ponsdi..      101.840 

SlHtiellmHpwaniuTelacbDrDTlglutlHMlDn do.--       W,000 

BloDKiktioDperfnolikAar  rnptare Inch..       0. 1W7 


dky  oeDl«T  40  Mr  ocDt. 
;".S1  frwtan4  MOtloQl 


Sedoollon  in  are*  ^ter  rapture.  psrowitaiB  ot  oiixbiol  M 

PoaitlDDorniplnr^. „. 

ChAnotcr  of  broken  enrfooo -floe^AnnlH 
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No.  326. 
Temian  Test 
Marks  on  bar,  ^" 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Length,  3*'. 


AppUed  loads. 


Total 


Fotmdi. 
250 
1.2S0 
2,600 
8,750 
^000 
e.290 
7,600 
8,760 
10,000 
10.250 
10,600 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,290 
12,600 
12,760 
18,000 
18.250 
18,600 
18,750 
14.000 
14,260 
14,600 
14,750 
161,000 
16,250 
15,600 
15.760 
16,000 
16,250 
16,600 
16,760 
17,000 
17,250 
17,600 
18,000 
18,600 
10,000 
10,600 
20.000 
20,600 
21,000 
2t,600 
22,000 
22,600 
23,000 
23,600 
24»000 
24,600 
25,000 
25,500 
26,000 
26,020 
26^090 
23,000 


Persqimo 
Inoh. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51.000 
52,000 
83,000 
54,000 
65,000 
66,000 
67,000 
68,000 
60.000 
60,000 
61,000 
62.000 
63,000 
64.000 
65,000 
66.000 
67.000 
68,000 
60.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88^000 
00,000 
02,000 
04,000 
06,000 
08,000 
100,000 
102,000 
104,000 
104.080 
104,860 


Xloiintioii 
per  inch. 


Inek. 

a 

.000067 
.000267 
.000367 
.000567 
.000700 
.000883 
.001000 
.001107 
.001200 
.001300 
.001300 
.001833 
.001333 
.001338 
.001400 
.001438 
001467 
.001538 
.001600 
.001638 
.001607 
.001667 
.001700 
.001738 
.001707 
.001833 
.001867 
.001900 
.001933 
.002038 
.002267 
.002607 
.003183 
.004233 
.005000 
.000067 
.006833 
.008300 
.009367 
.  011367 
.013438 
.015667 
.017938 
.019667 
.0Sr2167 
.024^)0 
.026983 
.031033 
.088400 
.037888 
.042283 
.047867 
.055333 
.0667 
.0933 
.1000 
.1200 


Saecoasiye 

elongation 

per  inch. 


0. 


0. 

.1 
0. 
0. 


Inch, 

000067 
000200 
000100 
000200 
000133 
000133 
000167 
OWKfr 
000038 
COOIOO 

000038 


0. 


000067 
000038 
000064 
0000C6 
000007 
000033 
000034 

000033 

000033 

000034 

000066 

000084 

000033 

0000»3 

000100 

000234 

000400 

000466 

001100 

000767 

001067 

000766 

001467 

001067 

002000 

002060 

002284 

002266 

001734 

002500 

002683 

002183 

004100 

002367 

008033 

004900 

006634 

007466 

011367 

0266 

0067 

0200 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Indi. 


0. 


.000038 


.000033 


.000067 


001000 


005767 


SnoeessiTe 
permanent 


0. 


Inch. 


000088 


0. 


.000034 


000938 


004767 


Bemarkt. 


Initial  load. 


ElastieUmit 


Micrometer  removed. 


Ultimate  stren^h. 
Load  at  time  of  mptnre. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  104,860 

Elastic  limit  per  sqnare  inch  of  original  section do 61,000 

Klongation  per  inch  after  rapture inch..    0.1867 

Elongation  per  Inch  under  strain  of  elastio  limit do 001933 

Bednetion  m  diameter  at  point  of  rupture do 124 

Bedncdon  in  area  after  rupture,  pw  centum  of  original  section 89.2 

Position  of  rupture ".50  fh)m  middle  of  stem 

Chaiaettr  of  broken  snrfisce. fine  granular,  small  dull  spot  at  center 

Elongation  of  inch  sections 'M8  (".26  fractured  section),  ".12 

S.  Ex.  36 ^20 
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No.  327. 

Tension  test 
Marks  on  bar,  ^J ^ 
Diameter,  '^664. 
Sectional  area,  .25  sqaare  inch. 
Length  3". 


Applied  loads. 


Total. 


Poundt. 
260 
1,250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.600 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
13,500 
18,750 
14,000 
14,250 
14,500 
U,750 
15,000 
16.250 
16,600 
15,750 
10,000 
16,250 
16,600 
16.750 
17,000 
17,250 
17.600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22.600 
23,000 
28.600 
24,000 
24,600 
25,000 
26,600 
26,000 
22,900 


Per  square 
Inoh. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
64.000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
.  88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102.000 
104,000 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000233 
.000367 
.000533 
.000667 
.  000833 
.000067 
.011200 
.  001233 
.  001267 
.001300 
.001333 
^001333 
.001367 
.  001400 
.001467 
.001500 
.  001533 
.001533 
.001567 
.  001600 
.001638 
.001667 
.001738 
. 001800 
.  001867 
.001000 
^001033 
.002038 
.002167 
.002500 
.  003000 
.  003767 
.004600 
.005567 
.006667 
.007567 
.008467 
.  OIOIOO 
.U11967 
.  014800 
.010067 
.018300 
.020600 
.022733 
.026900 
.028300 
.031733 
.  035238 
.  089200 
.044507 
.050000 
.062888 
.0667 
.1000 


Snccesftive 

elongation 

per  inch. 


Inch. 

0. 

.000100 
.  000133 
.000134 
.000166 
.000184 
.000166 
.000134 
.000233 
.000033 
.000034 
.000033 
.000033 

0. 
.000034 
.000033 

>  .000067 
.000033 
.000033 

0. 

.000034 
.C00033 
. 000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.  000033 
.000100 
.000134 
.000333 
.000500 
.  000767 

.oooais 

.000067 
.001100 
.000900 
.000900 
. 001633 
.001867 
.002333 
.001767 
.002233 
.002300 
.002133 
.008167 
.002400 
.003433 
.003500 
.003967 
.005367 
.005433 
.012833 
.003867 
.0333 


Permanent 
set 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000033 


.000133 


001567 


.005033 


Suooessive 

permanent 

set. 


Inch. 


0. 


.000033 


.000100 


.  001434 


Remarks. 


Initial  load. 


Elastic  limit. 


.004366 


Micrometer  removed. 

Ultimate  strength. 
Load  at  time  ofmptare. 


General  aummarj/. 

Tensile  strength  per  square  inch  of  oriirtnal  section pounds..    104,000 

Elastic  limit  per  square  inch  of  original  section do  ...      60,000 

Elongation  per  inch  after  rupture inch..      0.1887 

Elongation  per  inch  under  strain  at  elastic  limit do 001983 

Reduction  in  diameter  at  point  of  rupture do 124 

lieduction  in  area  after  rupture,  per  centum  of  original  section 30  2 

Position  of  rupture r'fh>mneok 

Character  of  broken  surface fine  granular  80  per  cent,  dull  smoky  spot  20  per  cent,  ".1  ecoentrio 

Elongation  of  inch  sections ".12, 'M6  (".28  lhiotni«d  section) 


s 


// 


0077 


-ZJoc4xt£o^t^  o/^  tyjt^&CZTTt^rtM^  fSikTee 


it 

1     : 

:       1 

1 

1 

1 

1 

'I5 

SEx36491 
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No.  700. 
Marks,  B  E  X  1 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


TotaL 


Poundt. 
250 
1,250 
2,500 
8,750 
5.000 
6,250 
7,500 
8,760 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,500 
13,760 
14,000 
14,260 
14,500 
14,750 
15,000 
15^250 
15,500 
15^750 
18,000 
16,250 
16,500 
•16,750 
17,000 
17,250 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25, 110 
22, 000 


Per  square 
inon. 


Poundt. 
1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61.000 
62,000 
68,000 
64,000 
65,000 
56,000 
67,000 
58,000 
69,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
96,000 
100,000 
100,440 


Elongation 
permch. 


Ineh. 
0. 

.000100 
.000267 
.000400 
.000667 
.000717 
.000900 
.001007 
.001233 
.001267 
.001800 
.001333 
.001350 
.001383 
.001433 
.  001467 
.  001500 
.001550 
.001683 
.  001617 
.001650 
.001700 
.001733 
.001783 
.001867 
.001950 
.002007 
.002250 
.002733 
.003300 
.004000 
.004850 
.005833 
.006833 
.008250 
.000017 
.009867 
.010467 
.  011417 
.013533 
.015383 
.017650 
.010833 
.022000 
.024883 
.027417 
.080000 
.034000 
.037500 
.042000 
.047500 
.053667 
.0667 
.0833 
.1067 


Sacceseiyo 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000167 
.000183 
.000167 
.000150 
.000188 
.000167 
.000166 
.000034 
.000033 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
. OOOOGO 
.000033 
.000050 
.000084 
.000083 
.000117 
.000183 
.000483 
.000567 
.000700 
.000850 
.  000983 
.001000 
.001417 
.000767 
.000850 
.000600 
.000950 
.002116 
.001800 
.002217 
.002283 
.002167 
.002833 
.002584 
.002583 
.004000 
.003500 
.004500 
.005500 
.006167 
.013033 
.0166 
.0234 


Permanent 
set. 


InelL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
U. 
0. 


0. 


0. 


Saccessive 
permanent 

set. 


Irkch. 


0. 


Bemarks. 


Initial  load. 


.000050 


.000733 


.000050 


.000688 


Elaatio  limit. 


Tensile  siren jrtli. 
Load  at  time  of  rapt  are. 


Crtneral  summarif. 

S^iT!!!!!:::::::::::::::::::::::::::"::::::::::::::::::::::::":::::::;::::::::::^       'i^ 

Tensile  strengtii  per  square  inch  of  original  section ponnds..  100,440 

Elastic  limit  per  Booare  inch  of  original  section do  ...    55,000 

Elongation  per  inch  after  mptnre inch..    0-1417 

Elongation  i>er  inch  under  strain  at  elastic  limit do 001783 

Eednctlon  in  diameter  at  point  of  mptnre do....       .124 

Bedactlon  in  area  after  mptnre,  per  centamof  original  section  .* •-       39.2 

Position  of  raptm© •—  l".2fromnepk 

Clianeter  of  broken  snrfkce grannlar  "with  dnll  center 

^o^i^n  of  inch  sections ".23*,  ".22*,  ".11,  ".10,  ".10,  ".09 
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No.  69a 

Marks,  B  E  X  3 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  load^. 


Total. 


Pounds. 
250 
1,250 
2,600 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10, 500 
10, 750 
11,000 
11, 250 
11,600 
11,750 
13,  CM 
12,250 
12.500 
12, 750 
13,000 
13,250 
13, 50O 
13,750 
14, 000 
14.250 
14.500 
14,750 
15,000 
16,250 
15,600 
15,750 
16,000 
16.260 
16,500 
16,750 
17,000 
17,250 
17,600 
18.000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
24,610 
20,800 


Per  Bonare 
incn. 


Pounds, 
1^000 
5,000 
10, 000 
15,000 
20, 000 
25,000 
30.000 
35,  000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51, 000 
52,000 
53,000 
04,000 
65.000 
60.000 
57.000 
58,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70. 000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
98,440 


EloDffatios 
per  Inch. 


Inch. 

0. 

.000133 
.000850 
.000483 
.000667 
.000800 
.000983 
.001150 
.001300 
.001333 
.001367 
.001400 
.001438 
.001488 
.  001533 
.001567 

*  .001600 
.  001617 
.001660 
.001683 
.001750 
.001783 
.001833 
.001850 
.001967 
.002000 
. 002117 
.002200 
.002600 
.002867 
.004100 
.004833 
.006217 
.006833 
.008200 
.009083 
.010333 
.  011133 
.012183 
.014067 
.  016G50 
.  018417 
.020967 
.023800 
.026250 
.  020500 
.032533 
.036167 
.041U83 
.0483. 
.0550 
.0667 
.0883 
.1100 


Sucoeaeive 

eloDsation 

perlnch. 


Inch. 
0. 

.000133 
.000217 
.000133 
.0C0184 
.000133 
.000183 
.000167 
.000150 
.000033 
.000034 
.000033 
.000033 
.000050 
.000050 

.ooook 

.000038 

.000017 

.000033 

.000033 

.000067 

.000038 

.000050 

.000017 

.000117 

.000033 

.000117 

.000083 

.000400 

.000267 

.001238 

.000733 

.  001384 

.  000616 

.001367 

.000883 

.001260 

.000800 

.001050 

.001884 

.002583 

. 001767 

.002550 

.002833 

.002450 

. 003250 

.003033 

.003634 

.004916 

.  007217 

.0067 

.0117 

.0216 

.0217 


Permanent 
set. 


Inch, 

0. 

0. 

.000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000033 


000050 


,000083 


,000100 


000600 


Saoceasire 

permanent 

aet. 


Inch. 


0. 


.000017 
0. 

.000016 
0. 
0. 
0. 
0. 


.000017 


.  000033 


.000017 


.000500 


Remaika. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  eummary. 

TenaQe  strength  per  square  inch  of  original  section pounds..    98,440 

Elastic  limit  per  square  inch  of  original  section do —    55,000 

Elongation  per  inch  after  rupture faich..    0. 1500 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rnptui« l".3ftomneok 

Character  of  broken  surtiace silky,  interspersed  with  fine  granQiation 

Elongation  of  inch  sections ''.21,  ".80,  V'13, 'MO,  ".08^  ".08 
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No.  701. 
Marks,  B  E  X  4 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  k»ds. 


ToUL 


PtmndM. 

250 

1,25J 

2,S0O 

8,750 

5^000 

«k250. 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

U,250 

14.600 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

16^250 

10,500 

18,750 

17,000 

17.250 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20.500 

21,000 

£1,600 

22,000 

22,500 

23,000 

23.500 

24,000 

24,600 

25,000 

25,020 

21,400 


Per  Moare 
Inch. 


Poftndg. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40LOOO 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57.000 
58^000 
50^000 
00,000 
61,000 
62,000 
63,000 
64,0C0 
65,000 
66,000 
67.000 
68,000 
60,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
94.000 
06.000 
98,000 
100,000 
100,080 


£lonffaiioD 
per  loch. 


Ineh, 
0. 

.000183 
.000817 
.000483 
.000688 
.000800 
.000067 
.001183 
.001800 
.001817 
.001850 
.001367 
.001400 
.001450 
.001467 
.001517 
.001588 
.001617 
.001650 
.001683 
.001717 
.001738 
.00176) 
.001800 
.001867 
.001900 
.001967 
.002033 
.002117 
.002267 
.002617 
.003083 
.004333 
.005667 
.006667 
.007488 
.008283 
.009167 
.010467 
.  012417 
.  014167 
.016333 
.018067 
.02J!50 
.  024167 
.026667 
.029417 
.033000 
.  0368.33 
.041067 
.  047250 
.054667 
.0650 
.0900 
.1083 


SucceMiye 
elongation 
per  Inch. 


Inch, 

0. 

.000133 
.000184 
.000106 
.000150 
.000167 
.000167 
.000166 
.000167 
.000017 
.000038 
.000017 
.000033 
.000050 
.000017 
.000050 
.000066 
.000034 
.000088 
.000088 
.000034 
.000016 
.000034 
.000033 
.000067 
.000038 
.000067 
.000066 
.000084 
.000150 
.00035C 
.000466 
.001250 
.001334 
.001000 
.000616 
.000800 
.000884 
.001300 
.001950 
.001750 
.002166 
.002334 
.002583 
.002017 
.002500 
. 002750 
.  003^183 
.003833 
.004834 
.00.'^583 
.  007417 
. 010333 
.0250 
.0183 


Permanent 

set. 


Saooeieive 

permanent 

■et. 


Semarka. 


Ineh. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
.000017 


JnM. 


0. 


.000017 


.000017 


.000088 


.000088 


.000183 


0. 


Initial  load. 


.000016 


0. 


.000150 


Blasticlimit 


Tensile  8treu|::tb. 
Load  at  time  of  rupture. 


Oeueral  mnnmary. 

Tensile  atrencth  per  square  inch  of  original  section pounds..    100,080 

Slastle  limit  per  square  Inoh  of  originaTseotion do —     57,000 

Slongatioiii  per  inoh  after  rupture inch..     0.1450 

Bongatlon  per  Inch  under  strain  at  elastic  limit do 001900 

Hednetion  in  diameter  at  point  of  rupture do 144 

Bedndion  In  area  after  rupture,  per  centum  of  original  section 44.6 

Poaitlonof  mptare r'.8fiN>mneok 

Chacaoter  <kf  broken  surAMse silky,  interspersed  with  fine  grannlatiou 

Blongation  of  inch  seotions ".20,  ".28*, 'M2, 'MO,  ".09,  ".08 
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Frevions  to  making  the  tests,  specimens  B  £  X  2,  B  E  X  5,  and  B 
E  X  6  were  snbjected  to  rapidly  applied  stresses  of  14,500  poands, 
=  58,000  ponnds  per  sqaare  incb,  applied  fire  times  to  esoh  at  inter- 
vals of  ten  minates.  The  time  of  applying  the  streaaea  Traa  about  Wo 
seconds  for  each  application. 

No.  702. 
Marks,  B  E  X  2 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  C". 


Applied  I( 


10,  iu 
It,  tta 

U,7ED 

now 
ntsD 
10.000 

It^TM 


so,o<» 

10,  MS 
El.OM 
21.  CM 

21,  SM 

23,  MM 
24.001) 


■P^-^^ 


IMti^i^nipt 


ElobfEttkiDpflrliiahiitArniptaro- _ --.-, 

BlouRatlDn  per  loch  nndsr  (Iralo  at  obutlo  limit 

RedDctlOD  in  dlkmsMr  It  point  of  ruptore 

RadnclloB  lnu«a  mfLer  ruplure,  percentamofoiicliialMOtiOD... 

PmUon  of  mptare 

tibuaoMr  of  brakan  roifaAC 

XlaogMIOBaf  lB«IiM«tl«nt 


Dim  nwiDlu',  dnli  ocntpr 

.,".»•,  ".U,  ".It,  ".01,  -.0«,  "^r 
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No.  703. 
Marks,  B  E  X5 
Diameter,  "M4u 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loaiU; 


ToMiL 


Poundf. 
260 
1,250 
2^600 
8,700 
6^000 
e,250 
7,600 
8^750 
10,000 
11,250 
12,600 
12,750 
18,000 
18,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
19,250 
15,500 
15,750 
16,000 
10,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18.500 
19,000 
10,500 
20.000 
20,500 
21,000 
21,600 
22,000 
2-1,600 
23,000 
23,500 
24,000 
24,800 
20,800 


PeraqoKe 
incn. 


POKIMb. 
1,000 
5,000 
10,000 
15^000 
20^000 
25^000 
80,000 
85,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58^000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,009 
66,000 
67.000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
97,200 


Blongatton 
per  mob. 


Inch, 
0. 

.000117 
.000317 
.000450 
.000683 
.000850 
.001017 
.001200 
.001400 
.001000 
.001867 
.001883 
.001933 
.001967 
.002017 
.002050 
.002138 
.002167 
.002283 
.002283 
.002817 
.002388 
.002450 
.  C02517 
.002667 
.002767 
.003083 
.003467 
.004833 
.006333 
.007500 
.000333 
.011667 
.014417 
.017500 
.010607 
.022667 
.026200 
.020667 
.033017 
.038833 
.045000 
.055338 
.0750 
.1167 


SuooeMive 

eloinsfttkm 

perlnob. 


Inch, 
0. 

.000117 
.000200 
.000183 
.000233 
.000167 
.000167 
.000188 
.000200 
.000200 
.000267 
.000016 
.000050 
.000034 
.000050 
.000038 
.000083 
.000084 
.000066 
.000050 
.000084 
.000066 
.000067 
.000067 
.000150 
.000100 
.000316 
.000384 
.001366 
.001500 
.001167 
.001883 
.002384 
.002750 
.003083 
.002167 
.003000 
.003538 
.003467 
.004250 
.004916 
.006167 
.010333 
.019667 
.0417 


FenuMient 


0. 

0. 

0. 

0. 

.000017 
.000017 
.000088 
.000033 
.000033 
.000033 
.000033 


SaooeMiTe 

permanent 

•et. 


Inch, 


0. 


.000017 


0. 


.000016 


0. 
0. 
0. 
0. 


000050 


000150 


000317 


004733 


.000017 


InititlkMid. 


.000100 


.000167 


.004416 


Xlutio  limit. 


Tensile  Birength. 
Load  ftt  time  of  rupture. 


Qmi/erol  tummary. 

Tenaile  etrength  per  square  inch  of  original  Motion poands..      97,200 

Blastio  limit  per  square  inch  of  original  section do —      68,000 

Elongation  per  inon  after  rupture inch..      0.1700 

^ongation  per  inch  under  stndn  at  elastic  limit do 002517 

Bedaotlon  in  diameter  at  point  of  mptnre do 144 

Bednction  in  area  after  mptnre,  per  centnm  of  original  section. 44.6 

Position  of  mptnre ".  85  fh>m  middle  of  stem 

Character  of  broken  surface fine  granular,  dull  center 

XIODgatkmofinohseoUons ".  10. ".  18,".  87*.  M5,  ".12,  MO 
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No.  704. 
Marks,  B  B  X  6 
Diameter,  ''.664. 
Sectional  area,  .25  square  iuch. 
Length,  6". 


Applied  loads. 


Total. 


Poundt. 
250 
1,2S0 
2,600 
8,760 
5,000 
6.260 
7,500 
8.750 
10,000 
11,2J0 
12,  MO 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
15.000 
15,250 
15.500 
16,750 
16,0C0 
16,250 
lfl.600 
16.750 
17,000 
17,250 
17.500 
18,010 
18.600 
19.000 
10,500 
20,000 
20.500 
21,000 
21.600 
22,000 
22,500 
28,000 
23,500 
24,000 
24,600 
25.000 
26,040 
32,400 


Per  Muwre 
incn. 


Povndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40.000 
45,000 
60,000 
61,000 
52,000 
63,000 
64,000 
65.000 
66,000 
67.000 
58,000 
59,000 
60.000 
61.000 
62.000 
63,000 
64,000 
05. 000 
66.000 
67.000 
68.000 
69,000 
70,000 
72,000 
"•4.000 
76, 0»iO 
78.000 
80.000 
82,000 
84,000 
86,000 
88, 000 
90,000 
02,000 
04,000 
96.000 
08,000 
100,000 
100,160 


Elongation 
permoh. 


Inch, 


0, 


.000117 

.000800 

.000467 

.000667 

.000883 

.  001033 

.001217 

.001433 

.001638 

.001883 

.001867 

.001950 

.001083 

.002038 

.002067 

. 002133 

.002183 

.002233 

.002288 

.002367 

.002450 

.002550 

.002617 

.  002800 

.003350 

. 004717 

.  005283 

.005817 

.006917 

.008300 

.009950 

.011017 

.  014333 

.016667 

.010200 

.021333 

.  024167 

.026500 

.080250 

.034000 

.  039033 

.  044333 

. 052500 

.0683 

.0950 

.1033 


Snoceasive 

elongation 

per  inch. 


Inih. 
0. 

.000117 
.000183 
.000167 
.000200 
.000166 
.000200 
.000184 
.000216 
.000200 
.000200 
.000034 
.000083 
.000033 
.000050 
.000034 
.000066 
.000050 
.000050 
.000060 
.000084 
.000088 
.000100 
.000067 
.000183 
.000550 
.  001367 
.000566 
.000534 
.001100 
.001388 
.001650 
.001967 
.002416 
.002334 
.002533 
.002188 
.002834 
.002883 
.003750 
.003750 
.005033 
.005300 
.008167 
.0158 
.0267 
.0083 


Pemnanant 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000038 
.000050 
.000067 


SQOoaailva 

penoaiient 

aet. 


0. 


Inch, 


.000017 


0. 


000083 


000167 


000933 


.005517 


.000016 
.000017 
.000017 


000016 


.000084 


Ramarka. 


Initial  load. 


.000766 


.004584 


Elaatio  limit 


TenaUe  atrength. 
Load  at  time  of  mptnre. 


General  summary. 

Tenaile  atrength  per  aqaare  inch  of  original  aection pounds..  100,160 

Blaatio  limit  per  aqoare  inch  of  original aectlon do....    68,000 

Elougation  per  incn  aftermptare Inoli..    0.1888 

Elongation  per  inch  under  strain  at  elaatio  limit do 002617 

Kedactlon  in  diameter  at  point  of  ruptare do 124 

Redaciion  in  area  after  raptnre,  per  oentam  of  original  aeotion 89.2 

Position  of  rupture   ".80  from  neck 

Character  of  broken  anrface granular,  dull  center 

Elongation  of  inch  sections ".29».  ".13,  ".12,  ".10.  ".09,  "07 
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a-4"  STEEL  B.  L.  BIFLE. 

[Steel  «p6eimen|  ftom  tube,  jacket,  hoops  and  breech  block,  and  bronse  from  eoDtole.) 
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No.  375. 

Tension  Test 
Mark  on  bar,  A  A 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  2''.00. 


Applied  loads. 


Total. 


Poundt, 

250 

1,2S0 

2»S0O 

8,750 

5^000 

6.250 

7,500 

7,7«) 

8,000 

8,250 

8,500 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

13,000 

18,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

1»,500 

20,000 

20,500 

21,000 

21,500 

21,720 

21,100 


FerMoare 
incii. 


Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
87,UO0 
38,000 
30,006 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,880 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.000238 
.000400 
.000567 
.000733 
.000938 
.001000 
.  001033 
.001067 
.001200 
. 001267 
.001333 
.(K)1400 
. 001700 
.001000 
. 002433 
.002700 
.003367 
.004183 
.005333 
.005033 
.006700 
.007533 
.008533 
.009107 
.010500 
.  012000 
.  013500 
.015667 
.018200 
.019038 
.022267 
.  024033 
.028867 
.031600 
.035400 
.0433 
.0500 
.0533 
.0600 
.0700 
.0833 
.0067 
.1300 
.1667 


Saocessive 
elongation 
per  inch. 


Inch. 

0. 
.000067 

..000166 
.000167 
.000167 
.000166 
.000200 
.000067 
.OC0033 
.000084 
.000133 
.000067 
.000066 
.000067 
.000300 
.000200 
.000533 
.000267 
.000667 
.000766 
.  001200 
.000600 
.000767 
.000833 
.001000 
.000634 
. 001338 
.001500 
.  001500 
.  002167 
.002588 
.001733 
.002834 
.002666 
.003934 
.002738 
.003800 
.0079 
.0067 
.0038 
.0067 
.0100 
.0138 
.0184 
.0333 
.0367 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000067 


Saocesaive 


0. 


Inch, 


.000067 


.000200 


.000188 


.OOIKKT 


.f-? 


Initial  load. 


Elaaticlimit. 


.004267 


.008533 


.000900 


.008167 


.004266 


Micrometer  removed. 


intimate  streneth. 
Load  at  time  ox  raptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..       86,880 

SlastioUmit  per  square  inch  of  original  section do....       37,000 

Elongation  per  inch  after  rapture inch..       0.2138 

Elongation  per  inch  under  strain  at  elastio  limit da 001400 

"Bednction  in  diameter  at  point  of  rupture do....  .004 

Bedaotloa  in  area  after  rupture,  per  contam  of  original  section 80.6 

Position  of  rupture ''.  85  ftom  middle  oc  stem 

Chaneter  of  oroken  surface,  granular,  70  per  cent.,  30  per  cent  of  the  fracture  took  an  oblique  course 

across  the  bar,  apparently  through  a  seam. 
EloBgaUenof  inoh  sections ".14,  (".29  fhu$t«red  secdsn)  ".21 


} 
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Ko.  376. 

Ten9ionTe9t. 
Mark  on  bar,  B  B 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  3''.00. 


Applied  loads. 


TotAL 


POIMUUi 

250 

1,250 

2,600 

8,750 

5.000 

0.250 

7,600 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

13,000 

18,500 

14,000 

14,500 

15,000 

15,500 

18,000 

10.500 

17.000 

17,500 

18,000 

18,600 

19,000 

19,600 

19,720 

18;  800 


Per  square 
inoa. 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
81,000 
82,000 
88,000 
34,000 
85,000 
86.000 
87.000 
88,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54^000 
60,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76^000 
78.000 
78^880 


Eloncatioii 
per  moh. 


Inch. 

000183 

000267 

000400 

000633 

000900 

001133 

001200 

001267 

061300 

001583 

002067 

008300 

004100 

006267 

006767 

007967 

008800 

009267 

009867 

010538 

011888 

012707 

OlStiOO 

015100 

016000 

017338 

019400 

021033 

024600 

027600 

031667 

036767 

038733 

044067 

050338 

058000 

0633 

0783 

0033 

1167 

1500 


Sacceesiye 

elongation 

j»eriBcb. 


Inch. 

0. 

'.000133 
.000134 
.000188 
.000238- 
.000267 
.000233 
.000067 
.000067 
.000033 
.000233 
.000234 
.001233 
.000800 
.002167 
.600500 
.0012UO 
.000338 
.000967 
.000600 
.000666 
.001300 
.000084 
.000833 
.001500 
.000900 
.001333 
.002067 
.002533 
.002667 
.003000 
.004007 
.004100 
.002966 
.005934 
.005666 
.007667 
.0053 
.0160 
.0150 
.0234 
.0333 


Permanent 
set. 


Ineh, 

0. 

0. 

0. 

0. 

.000138 
.000167 
.000288 


.001067 


Sncceaatre 

permanent 

set. 


0. 


Indi, 


.000133 
.000034 
.000066 


Initial  load. 


.006433 


.010283 


.015438 


.000834 


Elaatlo  limit 


.006866 


.008800 


.005200 


Micrometer  remoTsd. 


Ultimate  strength. 
Load  ftt  time  ox  rapture. 


General  Bummary, 

Speeiflo  fcravitj 7.8622 

uardness 12.31 

Tensile  strength  i>er  square  inch  of  original  section pounds..    78,880 

Elastic  limit  per  square  inch  of  original  section do....    88.000 

Blongatlon  per  Inch  after  mptare inch..       0.19 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  roptare do 114 

Bednotion  in  area  after  rnptore,  per  centam  of  original  section 80. 4 

Position  of  roptare ".OOftomneck 

Character  of  broken  sarfitce Fine  granular,  dull  spot  at  ciroomference  of  ft«otared  sorfisoe:  fine 

cracks  doTeloped  on  cylindrical  snr&ce  of  har,  in  the  vicinity  of 

theftactore. 
Elongation  of  inch  sections ".18,  M6  (".29  fraotared  section) 


TESTS   OF  ^IBON- AND   STEEL. 

No.  392. 

Compreuion  Test. 
Marks  on  bar,  0  C 
LengUi,  5''.00. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 
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AppUod  loftcU. 

* 

Compre*- 

aion  per 

inch. 

Sacoeasive 

eomprea- 

•ion  per 

incn. 

PennftoeBl 
set 

Saoeeflslve 

permaiient 

set. 

•Remftrlgi, 

Total. 

PerBqam 
Incn. 

600 
2.500 
6,000 
7,600 
10,000 
12,600 
13,000 
1.1,500 
14,0U0 
14,500 
15,000 
15,500 
16.000 
10,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 

20,008 

20,600 
21,000 
21,600 
22,000 
22;  500 

Pounds. 
1«000 
5^000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
80,000 
87,000 
38,000 
80,000 

40,000 

41,000 
42,000 
43,000 
44,000 
45^000 

Inch, 
0. 

.000075 
.000250 
.000425 
.000325 
.000700 
.000750 
.000776 
.000800 
.000825 
.000820 
.000900 
.000075 
.001000 
. 001025 
.OOIOjO 
.001125 
.001550 
.002300 
.003625 
<   .004225 
\   .004450 
.004676 
.005225 
.006050 
.006675 
.007400 

Inek. 

OL 

.000075 
.000175 
.000175 
.OiK)100 
.000175 
.000050 
.000025 
.000025 
.000025 
.000025 
•    .000050 
.000075 
.000025 
.000025 
.000025 
.000075 
.000425 
.000750 
.001325 
.000600 
.000225 
.000225 
.000550 
.000825 
.000625 
.000725 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 

•  0. 

Initialload. 

V 

Elastlo  limit 
Bapid  defleotioo. 

Rested  under  load  1  hoor. 
After  1  hoar's  rest 

Test  disconttnned. 

0. 

0. 

. 

.008000 

.008000 

.005750 

.0027600 

General  iummary, 

XIastio  limit  per  square  inch  of  original  aeotion poimda..     80,000 

CofDpresaion  per  inch  vnder  atreaa  at  eUatie  limit inch..  0.001125 
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No.  393. 

Oompresiian  Te$t 
Marks  on  bar,  D  D 
Length,  S^'.OO. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

CompteS" 
sionper 
inch.  - 

Saooeesive 

oompree- 

aionper 

inon. 

Pennanent 

set 

Qaoceaaive 

pemumeikt 

set. 

TotaL 

Per  square 
inon. 

Poundt. 
600 
3,500 
6,000 
7,600 
10,000 
12,600 
18,000 
18,600 
14,000 
14,600 
1^000 
15,600 
13,000 
18,600 
17,000 
17,500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,500 

Poundt, 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
3^000 
83.000 
87,000 
88.000 
89, 000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 

Ineh, 
0. 

.000160 
.000800 
.000460 
.000000 
.000760 
.000875 
.000900 
.000025 
.000975 
.001000 
.001050 
.001075 
.001150 
.001236 
.001800 
.  001525 
.002050 
.002925 
.004060 
.  004925 
.005726 
.006575 
.007725 
.008450 
.009600 

Inch, 
0. 

.000150 
.000150 
.000150 
.000160 
.000150 
.000125 
.000025 
.000026 
.000050 
.000025 
.000050 
.000025 
.000075 
.000075 
.000075 
.000*225 
.000525 
.000875 
.001125 
.000875 
.000800 
.000850 
.001230 
.000725 
.001050 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaattoUmtt. 
Bapld  defleotloa. 

Test  diaeontlnned. 

• 

............ 

.000060 

..  ...      ... 

.000050 

.000260 

.OOOSOO 

.-.^••••••.< 

.003425 

.008175 

.007725 

.004300 

General  eummary. 


Elastlo  limit  per  square  Inoh  of  original  section poniids..       31;000 

Cwnpiression  per  inoh  nnder  stress  at  elastio  limit iMh..    OlOOIOVS 


TESTS  OF  IRON  AKD  STEEL. 

No.  394. 

OampressUm  Test 
Marks  on  bar,  -E  E 
Length  5'',00. 
Diameter,  ".798. 
Sectional  area,  .50  sqnare  inch. 
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Applied  loads. 

1 

Compres- 
sion per 
incn. 

1 

• 

Saooessive 
compres- 
sion per 
incn. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Kemarks. 

ToteL 

Persqaare 
ixuvh. 

Pounds. 
500 
2,500 
6,000 
7,600 
10,000 
12,600 
13,000 
13,500 
14.000 
14,500 
15,000 
15,500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 

Ponfult. 
1.000 
6,000 
10,000 
15,000 
20,000 
25^000 
28,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
36,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 

Inch. 
0. 

.000175 
.000325 
.000450 
.000000 
.000800 
.000875 
.000925 
.000950 
.000975 
.001025 
.001075 
.001150 
.001200 
.001300 
.001876 
.004475 
.005800 
.000500 
.007276 
.008176 
.008826 
.009800 
.010575 
.011500 
.012660 

Inch, 
0. 

.000175 
.000150 
.000126 
.000150 
.000200 
.000076 
.000050 
.000025 
.000025 
.000050 
.000050 
.000076 
1   .000050 
.000100 
.000675 
.002000 
.001326 
.000700 
.  000776 
.000900 
.000050 
.000975 
.000775 
.000025 
.001050 

Inch. 

0. 

0. 

0. 

0. 

.000075 
.000100 

Inch, 
0. 

Initial  load. 

BlasUo  limit. 
Bapid  deflection. 

• 

• 

Test  discontinued. 

***.' 000075" 
.000025 

*••«•«*■••■« 

.000125 

.000035 

...1.'.'.'. ."::.::; 

1 

1 

.000800          .000875 

1 

1  ••"""■ ••--•• 

1 

20,000 
20.600 

.000750 

.005050 

21,000 
21,500 
22,000 
22,500 

.011000 

.004250 

General  Bummary, 

ElBBtio  limit  per  sqnare  inch  of  original  section pounds  83  000 

Govnpresalon  per  incbt  under  stress  at  elastic  limit r..lnoh.'*  "0.001200 

S.  Ex.  36 ^21 
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:So.  399. 
Compression  Test 

[CmBhiag.] 

Marks  on  bar,  F  F 

Length,  3''.005. 

Diameter,  ''.7965. 

Sectional  area,  .498  square  inch. 

Specimen  loaded  with  74,700  pounds =150,000  pounds  per  square  inch. 

Distortion  took  place  by  deflecting  laterally,  and  the  sides  swelling. 

Length  of  specimen  after  the  test,  1''.68. 

No.  400. 
Cofnpression  Test 

[Crashing.] 

Marks  on  bar  G  6 

Length,  3".003. 

Diameter,  ".7965. 

Sectional  area,  .498  square  inch. 

Specimen  loaded  with  74,700  pounds=150,000  pounds  per  square  inch. 

Distortion  took  place  by  deflecting  laterally,  and  the  sides  swelling. 

Length  of  specimen  after  the  test,  1^.65. 


Jt^^,^ 


m 

\ 
I 
I 
I 
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Mark  on  bar,  O 
/     diameter,  ''.5U. 

Sectional  area,  .25 -square  inch. 


No.  430. 
Tension  Teat. 


I 


Applied  Ioa«I& 


f    ner  inch. 


I 


/ 


Pounds,  I 

1,  Ot»0  / 

5,  OliO  ] 

10,  OJO  I 

h\ooo  I 
1*0,  ooo  I 
'25,  wo  I 
»),  000     I 

40,000     I 
41,000     ' 


I       42,000 
,       43,000 

I       44,  (^J 
45,000 
I       46,000 
I       47,000 
4-8,000 
]      49,000 
50,000 
I     51.000 
52,000 
,      53,000 
54,000 
51000 
56,000 
57,000 
5S.O0O 
59,000 
ro.OOO 
62,000 
^i,000 
^OuO 

es,ooo 

70.000 
72,000 
74,000 
76,000 
ri!i,000 
SO,  000 
82,000 

w,ooo 

tf6,000 

B8,000 

90,000 

92,000 
94,000 
06,00C 
98,000 

100,  OOO 
101,920 


Inefi. 
O. 

.OOOOOO 
, OOulOO 
.000200 
. 00030V 
.000430 
. OOO650 
. OOOS50 

,      . oooooo 

I       .  000050 

/  .  ooiooo 

I   .  OOIOOO 

/  .  ooiioo 

/  .  001150 
I  .  001150 
!  .  001200 
.  €>01^^iO 
. 001300 

.  ooi3r>o 

,00±400 
.  0014r>0 

. ooi^oo 
.ooisoo 

.  001-^i»0 

, ooieoo 

,OOT1>00 
.  00l>2i30 

. oioeoo 

. 0121S0 

O1545O0 
1 OITSOO 

.  0-J1400 

.  023100 

OScWOOO 

cr2«-50O 

*  O3t2000 
I  034i>00 
. 038600 

'  04T000 
'.  0S3500 

.oeosoo 

OT0500 

los&oco 

.1.400 


Snccesslve 

eloif^tioii 

per  inch. 


Inch. 

.000000 
.000100 
.  OOOIOO 
.000100 
.000150 
.000200 
.000200 
.000100 

.000050 
.000050 
.000050 
.000050 


p«^«»'|^^;i 


RemarkB. 


0. 
0. 


Inch. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


0. 


,000050  ' 
.  000050 
.000050 
. 000050 
. OOOOuO 
.COO05O 
,000050 

'.  000050 

000050 

,  000050 

005950 

000300 

001350 

001350 

001550 

001750 

001600 

002000 

001950 

001950 

001700 

,002500 

.002900 

.003500 

.  002500 

.  004100 

,  003900 

.  004500 

.006500 

.007000 

.010000 

.014500 

.0550 


.0 


.006150    I      .006150 


Elastic  limit. 


Ultimate  streDgth. 
Load  at  time  of  rupture. 


General  summary. 


_^     ^.««M«ii»ohof  oriffiiift! section pounds..  101,920 

^-vS^i^^in^f^'V^;^^^^^  i^vi^Saection "..do....    6S  ooo 

•,^ii|a»v«\«^^^!SEJrt^  'lo 001650 

?*5?*^?^-^tS?srpSSoV  rapture do 114 

^*^**^V*^^S^£Lr™pi»T«,p«»oentiim  of  origin  86.4 

'^SS^J'VSSS  ------- 1".25  from  middle  of  stem 

"^^     ol^^«tt«'iT&io granular,  60  per  cent;  silky,  40  per  cent. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Sacoessive 

Total. 

Per  square 

iDOb. 

elongation 
per  mcli. 

permanent              Bemarks. 

set.       , 

Pounds. 
21,500 
22,000 
22,  hO 
19,100 

Poundt. 
80,000 
88,000 
88,400 

Jneh, 
.1033 
.1433 
.1707 

JneJu 
.0200 
.0400 
.0334 

Ineh. 

Jneh. 

Ultimate  strength. 
Load  at  time  of  mptore. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..      88,400 

Elostio  limit  per  souare  inch  of  originu  section ...do  ...     60,000 

Elongation  per  incn  after  mptare  ...  inch..      0.2283 

Elongation  per  Inch  under  strain  at  elastic  limit -. do 001533 

Reduction  in  diameter  at  point  of  rupture do 154 

Seduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture i  ".90ftmnneck 

Character  of  broken  surface fine  silky,  trace  of  granulation 

Elongation  of  inch  sections ".  II,  M7  "  (".80  fhMStored  section) 
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^o.  377. 

Tension  Test 
Marks  on  bar,  J  J 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Pound*, 

2S0 

1.2S0 

2,500 

3.750 

5,000 

0.250 

7.500 

7.750 

8.000 

8.250 

8,500 

8,750 

0.000 

0.250 

0,500 

0.750 

10.000 

10.250 

10,600 

10,750 

11.000 

11.260 

11,500 

11.750 

12.000 

12.250 

12,500 

13,000 

13.600 

14,000 

14.500 

15,000 

15.500 

10,000 

10,500 

17.000 

17.500 

18,000 

]b,500 

19.000 

19.500 

19.830 

17.900 


Pound*. 
1.000 
5.000 
10,000 
15.00C 
20,000 
25.000 
30.000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54.000 
56.000 
68,000 
60,000 
62,000 

,64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
79^320 


Elongation 
perinoh. 


Jneh, 
}. 

.000133 
.000267 
.000400 
.000600 
.000800 
.001800 
.001967 
.002833 
.008100 
.00:)067 
.004500 
.006333 
.006000 
.006933 
.007467 
.008800 
.008933 
.009767 
.010600 
.011033 
.012600 
.018700 
.014488 
.015733 
.016567 
.  018100 
.020067 
.022900 
.026400 
.028100 
.031800 
.035400 
.089738 
.045683 
.050600 
.050667 
.0700 
.0800 
.0967 
.1267 
.1800 


SnocostiTe 

elongation 

per  inoh. 


Jneh, 
0. 

.000133 
.000184 
.000133 
.000200 
.000200 
.000500 
.000667 
.000666 
.000467 
.000867 
.000533 
.000833 
.000667 
.000933 
.000534 
.000833 
.000633 
.000884 
.000833 
.001338 
.000667 
.001100 
.000733 
.001300 
.000834 
.  001533 
.001067 
.002833 
.002500 
.002700 
.008200 
.004100 
.004333 
.005900 
.004967 
.009067 
.010333 
.0100 
.0167 
.0300 
.0583 


Pennanent 
set 


SaooeaaiTe 

pennanent 

aet. 


Jneh. 
0. 

0. 

0. 

0. 

0. 

.000100 
.000367 


Jneh. 


I    0. 


.003267 


.006838 


010838 


016067 


.002967 


.008506 


.004000 


.006284 


Initial  load. 


Elaatie  limit. 


Mioxvnieter  removed. 


Ultimate  atrength. 
Load  at  time  or  mptore. 


General  eummcry. 

SpeolflogtaTity •. 7.8669 

^rdneea 12.60 

Tensile  Btrength  per  aqnare  inch  of  ori|(inal  aection pounda..      79,320 

Elaatlo  limit  per  aqnare  inoh  of  original  aeotion do....      80,000 

Elongation  per  inch  after  rapture inoh..      0.2833 

^Elongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Kedoctionofdiaaeteratpointof  raptare « do 104 

Bednetion  in  area  after  rupture,  per  centum  of  original  section 83. 6 

Position  of  rapture 1".10  fh)m  neck 

Character  of  broken  surface,  grannlar,  dnll  spot  at  oiroamference,  and  amall  dull  pockets  in  the  granu< 

lar  metaL    Craoka  doTeloped  on  the  oylindricol  aurtace  of  bar  in  the  yicinity  of  fhicture. 
Slongation  of  inch  sections 'M7,  ".27  (".26  fractured  seotionl 
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Marks  on  bar,  L  A 
Diameter,  ".564. 
Sectional  area,  .25  square  incb. 
Length,  2'^ 


No.  379. 
Temion  Test 


Applied  loads. 


Total. 


Pmmdi, 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

6,600 

0,750 

7.000 

7,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,600 

10,750 

11.000 

11,250 

11,600 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

16,600 

16,000 

16,600 

17,000 

17,600 

18,000 

18,600 

10,000 

10.600 

20,000 

20.500 

21,000 

21,600 

22,000 

22,500 

23,000 

28,500 

24,000 

24,070 

20,000 


Per  square 
incn. 


Pcundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60.000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70.000 
78.000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,280 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000400 
.000550 
.000650 
.000750 
.000800 
.000850 
.000900 
.000900 
.000900 
.000950 
.001000 
.001000 
.001000 
.001100 
.001150 
.001150 
.001200 
.001200 
.001250 
. 001300 
.001300 
.  001360 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001650 
.001600 
.001600 
.001650 
.001750 
.0U8350 
.00(!550 
.000400 
. 009700 
.010650 
.011850 
.014250 
.015850 
.  017750 
.020050 
.022050 
.025150 
.027050 
.030200 
.033650 
.0350 
.0375 
.0400 
.0475 
.0550 
.0630 
.0800 
.1100 
.1350 


SuccesslTe 

elongation 

per  inch. 


I 


InciL 

0. 

.OOOMX) 
.OOQIOO 
.000200 
.000160 
.000100 
.000100 
.000050 
.000050 
.000050 

0. 

0. 
.000C50 
.000050 

0. 

0. 
.000100 
.000050 

0. 
.000050 

0. 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000060 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000100 
.006600 
.000200 
.000850 
.000300 
.000950 
.  001200 
.  002400 
.001600 
.001900 
.002300 
.0020.0 
.003100 
.001900 
.003150 
.003450 
.001350 
.0025 
.0025 
.0075 
.0075 
.0100 
.0150 
.0300 
.0250 


Perroanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 

.000050 


SucoessiTe 

permanent 

set. 


Bemarka. 


Inch. 


0. 


.000050 


.000050 


.000050 


.000050 


.000050 


.000050 


.000050 


0. 


0. 


0. 


0. 


.000100 


.008400 


.008250 


Initial  lo«L 


Elastic  limit. 


IfiOTometer  remored. 


Ultimate  strength. 
Load  at  time  ox  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  sqnare  inch  of  original  section j    v" 

Elongation  per  inch  after  mptnre. inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do.... 

Redaction  in  diameter  at  point  of  mptare do.... 

Bedaction  in  area  after  mptare,  per  centam  of  original  section 

Position  of  mptnre • ".75fhMnneck 

Character  of  broken  surface fine  silky,  trace  of  granulation;  oup^haped  ends 

ElongaUonof  Inch  sections ".14  (".  87  fraotoredsectlon) 


96,280 

65^000 

0.265 

.001760 

.174 

62.2 
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No.  380. 

Tension  Teat 
Marks  on  bar,  L  B 
Diameter,  ".564l 
Sectional  area^  .25  square  inch. 
Length,  2''. 


AppUed  loads. 


ToUL 


Ponndff. 

260 

1,260 

2,600 

8,760 

9,000 

6.280 

6^600 

fi,750 

0,000 

0.250 

0,600 

0,760 

7,000 

7,260 

7.600 

7,760 

8.000 

8.250 

8,600 

8^750 

0,000 

0.260 

0,800 

0,760 

10^000 

10^260 

10,500 

10,760 

11,000 

11,260 

11,600 

11,760 

12.000 

12^260 

12,600 

18,000 

18,600 

14,000 

14.600 

15,000 

15,600 

18k  000 

18,600 

17,000 

17.600 

18,000 

18,600 

19,000 

19,600 

20,000 

20,600 

20.710 

18^000 


Persqnue 
inok. 


Povndi. 
1,000 
6^000 
10,000 
1^000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
80,000 
T7.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56;  000 
68,000 
00,000 
02^000 
04^000 
00,000 
08,000 
70,000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
82,840 


Elonntion 
permoh. 


Inch. 
0. 

.000100 
.000260 
.000350 
.000550 
.000550 
.000800 
.000850 
.000850 
.000700 
.000750 
.000806 
.000900 
.000960 
.001000 
.001050 
.001150 
.001250 
.001400 
.001800 
.002lbO 
.002650 
.004100 
.004900 
.008000 
.006500 
.007600 
.008200 
.000000 
.0097A> 
.010600 
.011000 
.012260 
.012800 
.014400 
.  016100 
.018260 
.020200 
.023250 
.025400 
.028700 
.032250 
.065350 
.089550 
.046850 
.060000 
.059850 
.007600 
.080000 
.1000 
.1825 
.1750 


SaooesaiTe 

elongation 

perinoh. 


Inch, 

.0 

.000100 

.000150 

.000100 

.000200 

0. 

.000050 
.000050 

0. 

.000060 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000100 
.000100 
.000150 
.000400 
.000850 
.000500 
.001450 
.000800 
.OOUOO 
.000500 
.001000 
.000700 
.000800 
.000760 
.000750 
.0006UO 
.001250 
.000650 
.001000 
.001700 
.002150 
.002000 
.003050 
.002150 
.003300 
.003550 
.008100 
.0042C0 
.006100 
.004350 
.009350 
.008250 
.012400 
.0200 
.0325 
.0425 


FermaDent 
Bet. 


SuoeoMWe 

permanent 

■el 


Jneh. 


0. 
0. 
0. 
0. 
0. 


.000050 


Inch, 


0. 


.000050 


Bemarka. 


Initial  load. 


000100 


OOOOoO 


004450 


.007950 


.012250 


.000050 


.000560 


Elaaticlimit 


.008800 


.003500 


.004300 


Hiarometer  zemored. 


Ultimate  strength. 
Load  at  time  of  rapture. 


General  $ummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..      82,840 

Elastic  limit  per  sonare  inch  of  original  section do  ...     31,000 

Elongation  perinon  after  raptare .inch..       0.815 

Elongation  per  inch  ander  strain  at  elastic  limit do 001050 

Redaction  In  diameter  at  point  of  raptare do 104 

Bedactlon  in  area  after  rapture,  per  centum  of  originai  section 4fii7 

Position  of  raptare. ".85ftomBeok 

Character  of  oioken  surflMS. .granular  and  doll  spongy.    Cylindrical  surfisce  of  har  mottled  in  Tioln- 

ityof  fraotuTs.' 
Xaoogatko  of  Inch  sections ".19  (".44  fractured  section) 
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Marks  on  bar,  L  A 
Diameter,  ''.564. 
Sectional  area,  .25  square  iDcb. 
Length,  2". 


No.  379. 
Termon  Test 


Applied  lomds. 


Total. 


Poundt, 

250 

1,250 

2,500 

8,750 

5,000 

0,250 

e,500 

e,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

0,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

18,750 

14,000 

14,250 

14,500 

14,750 

16,000 

15,500 

16.000 

10,500 

17,000 

17,600 

18,000 

18,500 

10,000 

19.600 

20,000 

20,500 

21.000 

21.500 

22,000 

22,500 

23,000 

23,500 

24,000 

24,070 

20,000 


Per  square 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
83,000 
34,000 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
90,000 
00,280 


Eloneation 
periDch. 


Inch, 

0. 

.000100 
.000200 
.000400 
.000550 
.000650 
.000750 
.000800 
.000850 
.000900 
.000900 
.000900 
.000950 
.001000 
.001000 
.001000 
.001100 
.001150 
.001150 
.001200 
.001200 
.001250 
.001300 
.001300 
. 001350 
.001350 
.001400 
.  001450 

.  .  001500 
.001500 
.001550 
.001550 
.001600 
. 001600 
.  0C1650 
.  001750 
.008350 
.00£S550 
.009400 
.  009700 
.010650 
.011850 
.014250 
.015850 
. 017750 
.020050 
.  022050 
.  025150 
.027050 
.030200 
.033850 
.0350 
.0375 
.0400 
.0475 
.0550 
.0650 
.0800 
.1100 
.1350 


Successive 

elongation 

per  inch. 


Inch. 

0. 

.OOOHOO 
.000100 
.000200 
.000150 
.000100 
.000100 
.000050 
.000050 
.000050 

0. 

0. 

.000C5O 
.000050 

0. 

0. 

.000100 
.000050 

0. 
.000050 

0. 

.000050 
.000050 

0. 
.000050 

0. 

.000060 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.  000100 
.006600 
.000200 
.000850 
. 000300 
.000050 
.  001200 
.  002400 
.001600 
.001900 
.002300 
.0020.0 
.  003100 
.  001900 
.003150 
.003450 
.001350 
.0025 
.0025 
.0075 
.0075 
.0100 
.0150 
.0300 
.0250 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 

.000050 


SaocessiTe 

pennanent 

set. 


.000050 


.000050 


.000050 


.000050 


.000050 


.000050 


Inch. 


0. 


.000050 


0. 


0. 


0. 


0. 


000100 


.008400 


008250 


Bemarks. 


Initial  load. 


Elastic  limit. 


HicTometer  remored. 


Ultimate  strength. 
Load  at  time  or  raptore. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      96,280 

Elastic  limit  per  square  inch  of  original  section do....      66^000 

Elongation  per  inch  after  rupture inch..       0.255 

Elongation  per  inch  under  strain  at  elastic  limit do 001750 

Reduction  in  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture • ".76fh>mneck 

Character  of  broken  surface fine  siULy,  trace  of  granulation ;  cup-shaped  ends 

Elongation  of  inch  sections ".14  (".  87  fractured  section) 
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No.  380. 

Tension  Teat. 
Marks  on  bar,  L  B 
Diameter,  '^564. 
Sectional  area^  .25  sqaare  ioch. 
Length,  2". 


AppUed  loads. 


TotaL 


PImhmU. 

260 

1,2B0 

2,600 

8,750 

S,000 

6^250 

5^600 

6,750 

0^000 

0.290 

6,600 

0.750 

7,000 

7,250 

7,500 

7,760 

8,000 

8,260 

8»600 

8^750 

0,000 

0.260 

0,600 

0,760 

10^000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

18.000 

18,500 

14,000 

14.500 

15,000 

16,500 

10,000 

10, 600 

17,000 

17,500 

18,000 

18,600 

10,000 

10,500 

20,000 

20,600 

20,710 

18,000 


Pertqiiare 
Jnoh. 


Pumndt. 
1,000 
6^000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
28,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,0U0 
88,000 
^,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
48,000 
60,000 
62,000 
64,000 
68,000 
68,000 
00.000 
82.000 
64,000 
08,000 
08,000 
70,000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
82,840 


Elonsation 
per  mob. 


Inch. 
0. 

.000100 
.000260 
.000350 
.000650 
.000650 
.000600 
.000050 
.000050 
.000700 
.000760 
.000806 
.000800 
.000050 
.001000 
.001050 
.001150 
.001250 
.001400 
.001800 
.003lto 
.002050 
.004100 
.004800 
.000000 
.006500 
.007600 
.008200 
.008000 
.000750 
.010600 
.011000 
.012250 
.012800 
.014400 
.016100 
.018250 
.020200 
.023250 
.025400 
.028700 
.082250 
.085360 
.038650 
.045650 
.050000 
.068850 
.007600 
.080000 
.1000 
.1825 
.1750 


Saooesaive 

elongation 

per  inch. 


Inch, 
.0 

.000100 
.000150 
.000100 
.000200 

0. 

.000060 
.000050 

0. 

.000060 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000100 
.000100 
.000150 
.000400 
.000350 
.000500 
.001450 
.000800 
.001100 
.000600 
.001000 
.000700 
.000800 
.000750 
.000760 
.000500 
.001250 
.000650 
.001000 
.001700 
.002150 
.002000 
.003050 
.002150 
.003300 
.003560 
.003100 
.004200 
.006100 
.004350 
.008350 
.008260 
.012400 
.0200 
.0326 
.0425 


Permanent 

set 


Jneh. 


0. 
0. 
0. 
0. 
0. 


SuoeeoaiTe 

permanent 

aet 


Inch. 


,000050 


,000100 


0. 


.000050 


Bemarks. 


Initial  load. 


.000050 


000650 


004450 


007050 


012250 


.000550 


.008800 


.003600 


.004300 


Elaatio  limit 


Hiorometer  remoTod. 


Ultimate  atrength. 
Load  at  time  of  mptore. 


General  summary. 

TensOe  atrength  per  square  inch  of  original  aeotion ponnda..     82,840 

Elaatio  limit  per  aooare  inch  of  original  aection do  ...     31,000 

Elongation  perincn  after  raptore • inoh..       0.815 

Slongatioo  per  Inoli  ander  atrain  at  elastic  limit do 001060 

Redaction  in  diameter  at  point  of  rap  tare do 164 

Bedactlon  in  area  after  mptare,  per  oentam  of  original  section 40i7 

Position  of  roptare. ".86fh>mne6k 

Clmracter  of  broken  snrlbce.  .granolar  and  dull  spongy.    Cylindrical  sorlboe  of  bar  motUed  in  Tioin- 

ityof  fraotaie. 
Khmgatlon  of  inch  aeetJona ".10  (".44  fraetored  aaetion) 
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No.  381. 

Tension  Test. 
Marks  on  bar,  L  G 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  2^'. 


Applied  loads. 


TottiL 


Powndt. 

2S0 

1,250 

2.500 

8,760 

6,000 

6,250 

6,500 

6,750 

0,000 

0,260 

0,600 

0,760 

7,000 

7,250 

7,600 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

0.500 

0,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16,600 

16,000 

16,600 

17,'000 

17,500 

18,000 

18,500 

19,000 

19.500 

20,000 

20.600 

21,0(10 

21,150 

18,400 


Per  square 
inon. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
35,000 
80,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
-44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,000 


Elonizatiou 
per  Inch. 


Jneh, 
0. 

.000100 
.000250 
.000450 
.000660 
.000600 
.000650 
.000700 
.000800 
.000860 
.000850 
.000850 
•000900 
.000950 
.001000 
.00C05O 
.001050 
. 001100 
.001150 
.001250 
.001550 
.001800 
.002450 
.002950 
.003500 
.003850 
.004650 
.005550 
.006350 
.  007100 
.007050 
.008550 
.009650 
.  010350 
.011000 
.  013000 
.015500 
. 017100 
.019200 
.022100 
.024650 
.0i!8100 
.081200 
.034500 
.038650 
.043600 
.050000 
.058000 
.065500 
.077500 
.007(1 
.1325 
.1750 


Saocesaive 

eloontion 

perinoh. 


Inch. 
0. 

.000100 
.000150 
.000200 
. 000100 
.000050 
.000050 
.000050 
.000100 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000100 
.000300 
.000250 
.000650 
.000500 
.000550 
.  000350 
.000800 
.000900 
.000800 
.000750 
.000850 
.000600 
.  001100 
.000700 
.001250 
.001400 
.002500 
.001600 
.002100 
.002900 
.002550 
.003450 
.003100 
.003300 
.004160 
.004950 
.006400 
.  OOSOOu 
.007500 
. 012000 
.0200 
.0350 
.0425 


PermaDent 
set. 


Ineh. 
0. 
0. 
0. 
0. 

.000050 


.000050 


.000100 


.000900 


.002050 


.005550 


Sacoeasive 

permanent 

set. 


Inch, 


0. 


Bemarks. 


Initial  load. 


.000050 


.000100 


.001850 


.003500 


Blastic  limit. 


Micrometer  removed. 


Ultimate  stren 


Load  at  time  ofrnptare 


frnptare. 


General  summary. 

ToBsRe  streo^b  per  square  inob  of  orif(inal  sectkm ponnds..      84,600 

Xiaatio  limit  per  sooare  ineh  of  original  sectioo do  —      34. 000 

HongatioD  per  inen  after  mptiire inch..         0.28 

EloDgatioD  per  Inob  nnder  strain  at  elastic  limit do 001 150 

Ke4laotioa  in  diam  eter  at  point  of  ntptare do 164 

Kedaotion  in  area  after  mptare,  per  centum  of  original  section 49. 7 

Position  of  rnptnre ".65  from  neck 

Cbanotur  of  brolDUi  aarftuse dull  spongy ;  cylindrical  sorfaee  of  bar  mottled  in  Ticinity  of  fiucture 

Poagttion  of  inch  seotioaa  ^ ^ ..*^ ^ ".  15  r*  41  fraotorcd  section) 
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No.  395. 

CompreBsian  Test 
Marks  on  bar,  1 1 
Leogth,  &'. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 


TotaL 


JPoundt. 
500 

2,500 
5,000 
7,500 
10,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 


Per  square 
incli. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
20,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
37,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 


Compres* 

sionper 

incn. 


Inch. 
0. 

.000225 
.000430 
.000550 
.000725 
.000925 
.001000 
.001050 
. 001125 
.00r225 
.001350 
.001j50 
.002125 
.002425 
.0C2700 
.003200 
.003575 
.004125 
.005250 
.006025 
.006675 
. 007375 
.008125 
.008975 
.009700 
.010450 


Successive 
compres- 
sion per 
incn. 


Permanent 
set. 


0. 


Inch, 


.000225 
.000225 
.000100 
.000175 
.000200 
.000075 
.000050 
.000075 
.000100 
.000125 
.000200 
.000575 
.000300 
. 000275 
.000500 
.0OU375 
.U00550 
.001125 
.000775 
.01)0650 
.000700 
.  000750 
. 000850 
.000725 
.000750 


SoecesaiTe 

permanent 

set. 


Inch, 

0. 

,      .000025 

I      .000025 

.000025 

.000050 

.000150 


Inch. 
0. 
.OOOOtt 

0. 

0. 

.000025 
.000100 


^ 

.000375 

.000225 

* 

.001900 

.001525 

1 

......................... 

I 

.005100    .008200 

1 

1 

008800 


008700 


Remarks. 


Initial  load. 


Slastio  limit. 


Perceptible  defleotion. 


Test  disoontimned. 


General  Bummarjf, 

Elastio  limit  per  sqaare  inch  of  orif^lnal  section pounds. 

Compression  per  inch  under  stress  at  elasticlimit inoh. 


27.000 
0.001050 
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No.  381. 


Tension  Test, 
Marks  on  bar,  L  G 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  2'*. 


Applied  loads. 


TotiiL 


Poundt, 

260 

1,250 

2,600 

8,760 

6,000 

6^260 

6,600 

6^750 

0,000 

6^260 

0,600 

0,760 

7,000 

7,250 

7.600 

7,750 

8,000 

8.260 

8,600 

8,750 

9,000 

0.260 

9.600 

9.760 

10.000 

10,260 

10,600 

10,760 

11,000 

11,260 

11,600 

11,750 

12,000 

12,230 

12,600 

13.000 

13.600 

14.000 

14,600 

15,000 

16,500 

16,000 

16,600 

17,<000 

17,600 

18,000 

18,600 

19,000 

19,600 

20.000 

20.500 

21,000 

21,160 

18,400 


Per  MOftTb 
inon. 


Poundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
52.000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
84,000 


El<mfi:atloo 
perlnob. 


Ineh, 
0. 

.000100 
.000260 
.000430 
.000660 
.000600 
.000650 
.000700 
.000800 
.000860 
.000860 
.000850 
•000900 
.000950 
.001000 
.O0C05O 
.001050 
.001100 
.001150 
.001250 
.001550 
.001800 
.002450 
.002050 
.008500 
.003850 
.004650 
.005650 
.006350 
.007100 
.007050 
.008550 
.009650 
.010350 
.011600 
.013000 
.015500 
. 017100 
.019200 
.022100 
.024650 
.028100 
.031200 
.034500 
.038650 
.043600 
.050000 
.058000 
.065500 
.077500 
.097& 
.1825 
.1750 


Sacoessive 

eloontfon 

perlnob. 


Inch. 

0. 

.000100 
.000160 
.000200 
.000100 
.000050 
.000050 
.000050 
.000100 
.000050 

0. 

0. 

.000050 
.000050 
.000060 
.000060 

0. 

.000050 
.000050 
.000100 
.000300 
.000250 
.000650 
.000500 
.000550 
.000350 
.000800 
.000900 
.000800 
.000760 
.000850 
.000600 
.  001100 
.000700 
.001250 
.001400 
.002500 
.001600 
.002100 
.002900 
.002550 
. 003450 
.003100 
.003300 
.004160 
.004050 
.006400 
.00800U 
.007500 
.012000 
.0200 
.0350 
.0425 


PermaneDt 
set. 


Inch, 
0. 
0. 
0. 
0. 

.000050 


.000050 


000100 


OOOSOO 


.002060 


005550 


Sacoesalye 
permanent 

set. 


Inch. 


0. 


Bemarlcs. 


Initial  load. 


.000050 


.000100 


.001850 


.0086g0 


Elastic  limit. 


Micrometer  removed. 


TTltinukte  strength. 
Load  at  time  of  rapture. 


General  summary. 

TeBsile  stoeiq^b  per  square  inob  or  original  seottoo pounds..      84.600 

Xlastio  llmft  per  souare  ineb  of  original  section do  —      34, 000 

XlongatioD  per  inon  after  mptnre inob..        0.28 

Elongation  per  Inch  under  strain  At  elastic  limit do 001160 

Reduction  in  diameter  at  point  of  mpture do 164 

Keduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".65  from  neck 

Gbanot«ir  of  broinn  anrflMe duU  spongy ;  eylindrloal  surface  of  bar  mottled  in  ridnity  of  fracture 

Elongation  of  inob  seotiona^ ^ ^ 'M5  (".  41  fractured  section) 
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No.  395. 


Marks  on  bar,  1 1 

Leogth,  6^^ 

Diameter,  ".798, 

Sectional  area,  .50  square  inch. 


Compremon  Test. 


Applied  loMla. 


TotaL 


Poundt. 
500 
2,500 
6,000 
7,500 
10,000 
12,500 
13,000 
13,600 
14,000 
14,500 
15,000 
15.500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22.000 
22,500 


Per  aqoare 
inch. 


Pottmf«. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 


Compree- 

sionper 

inch. 


Inch. 
0. 

.000225 
.000450 
.000550 
.000725 
.000025 
.001000 
.001050 
.  001125 
.001225 
.001350 
.00i:)50 
.  002125 
.003425 
.0C2700 
. 003200 
.003575 
.004125 
.005250 
.006025 
.0066^5 
.007375 
.  006125 
.008975 
.009700 
.010450 


Snccesslve 

compree- 

aion  per 

incn. 


Inch. 
0. 

.000225 
.000225 
.000100 
.000175 
.000200 
.000075 
.000050 
.000075 
.000100 
.000125 
.000200 
.000375 
.000300 
. 000275 
.000500 
.000375 
.000550 
.001125 
.000775 
.000650 
.000700 
.  000750 
.000850 
.000725 
.000750 


Permanent 
set. 

SnocoMlTe 

penaanent 

set. 

p 

JndL 
0. 
.000029 

0. 

0. 

.000026 
.000100 

Initial  load. 
Slastie  limit. 

Perceptible  defleotion. 
Test  diaoontitaed. 

. 

.000875 

.000225 

.001900 

.001625 

............| 

i 

I      .005100 

1 

.008200 

1 1 

, 

1      .608806*' 

1 

.008700 

General  summary. 


Elastic  limit  per  square  inch  of  orif^lnal  section  . . . 
Compression  per  inch  nnder  stress  at  elastic  limit 


pounds.. 
...inch.. 


27,000 
0.001050 
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TEST8  OF'IBON-AND   STEEL. 
No.  396. 


Oompres9Um  TM. 
Marks  od  bar,  K  K 
Length,  6'^ 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inon. 

Saooessive 
compres- 
sion per 
inoL 

Permanent 
set. 

Saocessive 
permanent 

Bernard. 

Total. 

Per  square 
incD. 

Founds, 
600 
2,500 
6,000 
7,600 
10,000 
12,500 
18,000 
13,600 
14,000 
14,600 
15,000 
15,500 
16,000 
16.500 
17,000 
17,600 
18,000 
18,500 
19.000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23.600 
24,000 
24,500 
26,000 

Founds, 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
38,000 
34,000 
35,000 
36,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch, 
0. 

.000100 
.000276 
.000475 
.000575 
.000800 
.000626 
.000850 
.000875 
.000925 
.000960 
.001000 
.001025 
.001050 
.001100 
.001200 
.001250 
.001275 
.001800 
.001325 
.001425 
.001550 
.001750 
.002675 
.003825 
.005000 
.005275 
.005950 
.006700 
.007600 
.008750 

InA, 

a 

.000100 
.000175 
.000200 
.000100 
.000225 
.000025 
.000025 
.000026 
.000060 
.000025 
.000060 
.000025 
.000025 
.000050 
.000100 
.000050 
.000025 
.000025 
.000025 
.000100 
.000125 
.000200 
.000925 
.001150 
.  001175 
.000275 
.000675 
.000750 
.000800 
.001260 

InOi, 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaailcllmit. 
Perceptible  deflection. 

Test  disoontiiniod. 

........... 

0. 

0. 

0. 

.003375 

.008375 

.006775 

.003400 

General  eummary, 

fflastiolimft  per  square  inch  of  oriidnal  section pounds..      40.000 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.001426 

The  direction  of  deflation  wai9  reversed  as  the  loads  were  increased 
from  43,000  pounds  per  sqnare  inch  to  50,000  poands  per  sqaare  inch. 
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No.  397. 

Oompre$$ian  Te$t 
Marks  on  bar,  M  M 
Length,  5". 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Saccessive 

coinpres- 

sionper 

inoD. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
incn. 

Poundi. 

500 

2,500 

5.000 

7,600 

10.000 

10,500 

11,000 

11,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35, 000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 

Inch. 
0. 

.000125 
.000300 
.000500 
.000675 
.000675 
.000750 
.000725 
.000750 
.000800 
.000876 
.000000 
-.000950 
.000950 
.000975 
.001075 
.001225 
.001450 
.001760 
.002000 
.002500 
.002850 
.003100 
.003926 
.004400 
.004775 
.005350 
.005925 
.006675 
.007876 

Inch, 

0. 

.000125 
.000175 
.000200 
.000175 

0. 

.000075 
.000025 
.000025 
.000050 
.000(175 
.000025 
.000050 

0. 

.000025 
.000100 
.000150 
.000225 
.000300 
.000250 
.000500 
.000350 
.000250 
.000825 
.000475 
.000876 
.000575 
.000575 
.000750 
.  000700 

Jneh. 

0. 

0. 

0. 

.000050 
.000100 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Perceptible  deflection. 

.000050 
.000050 

1    12,000 
12,500 
13,000 

.000125 

.000025 

13,500 
14,000 
14,500 
15.000 
15,500 
16.000 
18.500 
17,000 
17,500 
18.000 
18,500 
1»,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 

.000125 

0. 

.000950 

.000825 

.003000 

.002050 

Test  discontinned. 

.005750 

.002750 

General  eummary, 

Elastio  limit  per  sqaareincli  of  original  section pounds..      80,000 

Compzeasion  per  inch  nnder  stress  at  elastic  limit inch..  0.000975 

■ 

There  was  no  appreciable  permanent  enlargement  of  the  diameter  of 
the  bar  at  one  end,  along  the  middle  of  its  lengthy  and  at  the  other  end 
the  enlargement  in  diameter  was  '^003. 
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No.  398. 


Oompresaion  Test 
Marks  on  bar,  N  N 
Lengtii,  6^'. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

aionper 

InoL 

Snoceasire 
compres- 
sion per 
inch. 

Permanent 
set. 

Snccessive 

permanent 

aet. 

Semarka. 

TotaL 

Peraqoare 
incn. 

Poundt. 

600 

2,500 

6,000 

7.600 

10,000 

12,500 

13, 000 

13,500 

14,000 

14,600 

15,000 

lo,5i0 

16,000 

16.500 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
:t3.ooo 

Inch. 
0. 

.000150 
.000275 
.000450 
.000625 
.000775 
.000775 
.000875 
.000925 
.000975 
.001126 
.001250 
.001525 
.002100 
.002625 
.003300 
.003950 
.004650 
.005175 
.005075 
.006700 
.007250 
.007050 
.008726 
.009475 
.  010175 

Inch. 

C. 

.000150 
.000126 
.000175 
.000175 
.000150 

0. 

.000100 
.000050 
.000050 
.000160 
.000125 
.000275 
.000575 
.  000625 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

.000025 
.000050 

.000025 
.000025 

....     1 

'  Elaatlo  limit. 

.000225 

.000175 

1 

• 

Precoptible  deflection. 
Teat  diaoontinned. 

" 

17,000    ;        84,000 
17,500    1        35,000 
18,000            36,000 
18„600    ,        37,000 
19,000    ,        38,000 
19, 600            3fl  MO 

.000675 
.000650 
.000700 

.002225 

.002000 

.000525 
.000800 
.000725 
.000560 
.000700 
.000775 

20,000 
20,600 

40,000 
41,000 

.  003175 

.002950 

21, 000 
21,600 
22,000 
22,600 

42,000 
48,000 
44,000 
45,000 

.000750 
.000700 

. 

. 008500          . 003825 

■ 

General  summary . 

Blaatlo  limit  per  aqnare  inch  of  original  aeotion pounds. 

Compreaalon  per  inch  nnder  atreaa  at  elastio  limit inch. 


20,000 
0.000976 


/YAi^ttJoT'^/L  TrttfTzt^ /hcc ^Ezr'e 


SEx36491 
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No,  631. 
Marks,  T  U  T  T  1 
Diameter,  ".6&i. 
Sectional  area,  .25  square  incb. 
Length,  3". 


Applied  loafda. 


Paundi. 

250 

1,250 

2,600 

3,750 

6,000 

6,250 

7,600 

7,760 

8.000 

8,250 

8»600 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,600 

20.000 

20,600 

21,000 

21,500 

22,000 

22,600 

23,000 

23,500 

24,000 

24,600 

26,000 

95,040 

»,300 


TotaL    [^"^^^^ 


Pownd$. 
1,000 
6,000' 
10,000 
16.000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86.000 
87.000 
88,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65.000 
50,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
66,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100,000 
100,160 


Elongstton 
per  inob. 


Inch, 


0. 


.000033 

.000167 

.000338 

.000500 

.000667 

.000833 

.000807 

.000900 

.000967 

.001000 

.001033 

.  001067 

.001100 

.001133 

.  001167 

.001200 

.001267 

.001333 

.001867 

.001400 

.001433 

. 001467 

.001533 

.001567 

.  001600 

.001633 

.001667 

. 001700 

.001800 

.002067 

.003500 

. 004033 

. 004867 

.006667 

.006333 

.  007167 

.009533 

.010033 

.013038 

.  014967 

.017167 

.019000 

.021167 

.023267 

.026000 

.028167 

.081167 

.093133 

.087500 

.040767 

.4)44800 

.0467 

.0533 

.0633 

.0738 

.1033 

.1233 


Successive 

doDitaticn 

per  inch. 


Inch. 

000033 

000134 

000166 

000167 

000167 

000166 

000034 

000033 

000067 

000033 

000033 

000034 

000033 

000033 

000034 

000033 

000067 

000006 

000034 

000033 

000033 

000034 

000066 

000034 

000033 

000033 

000034 

000033 

000100 

000867 

000833 

000533 

000834 

000800 

000666 

000834 

000866 

001400 

002100 

001934 

002200 

001833 

002167 

002100 

006738 

002167 

009000 

001966 

004307 

003267 

004038 

0019 

0066 

0100 

0100 

0300 

0200 


PenBMi«Dt 
set. 


IneJL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacoessive 

penaanent 

set 


Inch, 


0. 


0. 


.001333 


.004800 


.001383 


.003467 


Bemark*. 


Initial  loiid. 


Elastic  limit. 


Tennile  streni^h. 
Load  at  time  of  mptore. 


General  eummary, 

Speelflo  oravlty 7.8696 

^bSCdmm— 20.70 


100, 160 
62, 000 
0. 1833 

. 001700 
.124 


Tensile  Strength  per  square  inch  of  original  section poands.. 

Elasiio  limit  per  sanare  inch  of  original  section do — 

Elongation  perinea  after  mntare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do — 

Bedaction  in  diameter  at  point  of  mptore do.... 

ILednction  in  area  after  rapture,  per  centum  of  original  section 39.2 

position  of  raptnre ".60  from  middle  of  stem 

Cbaraeter  of  broken  sur&ce fine  granular,  duH  spot  reaching  from  circumference  to  the  center 

Elongation  of  inch  sections : 'Ml,  ".23 »,  ".21 

S.  Ex.  36 22 
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TESTS   OP   IRON   AND   STEEL. 


No.  632. 
Marks,  T  U  T  T  2 
Diameter,  ''.564.    . 
Sectional  area,  .25  square  incb. 
Length,  3". 


r 


Applied  loada. 


TotttL 


Paundt. 
250 
1.250 
2,500 
3,760 
5,000^ 
6,250 
7.600 
8,750 
10, 000 
10,260 
10.500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 600 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18. 000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,600 
23.000 
28,600 
24,000 
24,850 
21,800 


Per  saaare 
incii. 


Pound*. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
46, 000 
47.000 
48.000 
49. 000 
60,000 
61.000 
62.000 
53,000 
64.000 
55, 000 
56,000 
67,000 
68,000 
69,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
72. 000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96^000 
97,400 


Elonffiitioii' 
permoh. 


Inch. 
0. 

.000083 
.000167 
.000333 
.000500 
.000667 
.000833 
. 001033 
.  001200 
.001233 
.001267 
.  001300 
.001333 
.001367 
.  001433 
.  001467 
.001500 
.  001533 
.001567 
.001633 
.  001833 
.  002167 
.002700 
.003183 
.004000 
.004500 
.005567 
.  007L33 
.  008200 
.008667 
.010500 
.  012833 
.014433 
.016767 
.018300 
.020933 
.028167 
.027500 
.032000 
.0350 
.0383 
.0400 
.0438 
.0467 

•  0533 

•  0667 
.0833 
.U33 


8aooes8iye 

eloDeation 

perlnch. 


Inch. 
0. 

.000038 
.000134 
.000166 
.000167 
.000167 
.000166 
.000200 
.000167 
.000033 
.000034 
.000033 
.000038 
.000034 
.000066 
.000034 
.000038 
.000033 
.000034 
.000066 
.000200 
.000334 
.000533 
.000433 
.000867 
.000500 
.001067 
.001566 
.  001067 
.000467 
.001833 
.002333 
.001600 
.002334 
.001533 
.  002633 
.002234 
.004333 
.004500 
.0030 
.0033 
.0017 
.0038 
.0034 
.0066 
.0134 
.0166 
.0300 


Penoanent 

■et. 


Inch. 


0- 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


0. 


0. 


001233 


005033 


SaooessiTe 

permanent 

Bet. 


Inch. 


001238 


003800 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tenaile  siarengtli. 
Load  at  time  of  mptare. 


General  eumtMiry, 

Tensile  Atrength  per  square  Inoh  of  original  flection ponnds..      97,400 

Elastic  limit  per  square  inch  of  original  section a®---      "'-^^ 

Elongation  per  inch  after  mptare ^°°-     ^}J^ 

Elongation  per  inch  nnder  strain  at  elastio  limit JJ «»*^J 

Reanction  in  diameter  at  point  of  mptare - — -- ***' —         •^**; 

Redaction  in  area  after  mptare,  per  centom  of  original  section 'n' hk'from  niki 

Character  of  ^ken'iirfiiiV.V.'flie  gii\Ii^^                               from  the  oircmnference  to  the  center 
Elongation  of  inch  sections "'»     "•    *** 


TESTS   OF   IRON   AND   STEEL. 


339 


No.  499. 
Marks,  T  U  T  0  1 
Lengthy  5^^ 
Diameter,  ''.797. 
Sectional  area,  .50  sqaare  inch. 


Applied  loftds. 

Compret- 

•lonper 

tncn. 

SaooMtive 

comprM- 

■ionper 

inca. 

Permanent 

set 

Snceeeslve 
permanent 

aet. 

• 

TotaL 

Persqnftn 
iBcn. 

Foundg, 
600 
2.600 
^000 
7,600 
10,000 
12,609 
15,000 
17.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
45,380 

Founds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60,000 
60,000 
90,760 

JndL 

a 

.000133 
.000338 
.000467 
.000683 
.000800 
.000967 
.001100 
.001200 
.001267 
.001300 
.001333 
.001367 
.001400 
.001438 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.001700 
.001867 
.002433 
.003267 
.604233 
.005067 
.006000 
.006800 

Inch. 
0. 

.000183 
.000200 
.000134 
.000166 
.000167 
.000167 
.000138 
.000100 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000167 
.000566 
.000834 
.000966 
.000834 
.000933 
.000800 

Inek, 
0. 
0. 
0. 

a 

0. 

0. 

0. 

0., 

0. 

Inch. 
0. 

Initial  UmmL 

Blaatio  limit, 
intimate  atrength. 

•  •«••«  ^i«««  •  • 

0. 

0. 

.000638 

•  000638 

.004600 

.003967 

General  aummary. 

Elaat^o  limit  per  square  inch  of  original  aeotion poonda..     68,000 

Compreaaion  per  inch  nnderatreaa  at  elaatio  limit.... inch..  0.001700 

pitunatestrengthper  iqaare  inch  of  original  section ..— poonda..     90, 760 

of  faflnre triple  flexure 
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TESTS   OP   IRON   AND    STEEL. 


Ko.  600. 
Marks,  T  U  T  0  2 
Length,  5". 
Diameter,  ''.797. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

sion  per 

incn. 

Successive 
compres- 
sion per 
inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Bemarks. 

TotaL 

• 

Per  sqaare 
incn. 

Pounds. 

600 
2,600 
5,000 
7,600 
10,000 
12,600 
15,000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
25.000 
26.500 
26,000 
26.600 
27,000 
27,500 
28,000 
28,500 
20,000 
20,600 
80,000 
48,410 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
06^820 

Inch, 
0. 

.000100 
.000297 
.000433 
.000600 
.000767 
.000933 
.001100 
.001233 
. 001267 
.001300 
.001338 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.  001600 
.001633 
.001700 
.  001867 
.  002267 
.  003033 
.  003833 
.  004667 
.005338 
.006167 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
.  000033 
.  000034 
.  000033 
.000033 
.000067 
.000167 
.000400 
.  000766 
. 000800 
.000834 
.000666 
.000834 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033   ■ 

Incfu 
0- 

r 

Initial  load. 
Elastic  limit 

.000033 
0. 

.000067 

.000034 

.000100 

.000033 

.000633 

.  000533 



Ultimate  strength. 

.004067 

.003434 

General  summary, 

Slastio  limit  per  square  inch  of  original  section pounds..      53,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001700 

Ultimate  strength  per  square  inch  of  original  section pounds..      90.820 

Manner  of  failuxe - triple  flexure 
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Marks,  TUT03 

Length,  5". 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


No.  601. 


Applied  loodB. 

Compres- 
sion 
perinoh. 

Snccessive 
oompres* 

sion 
perinoh. 

Permanent 
set. 

Snccesaire 

permanent 

set. 

Bemarkt. 

TotaL 

Per  square 
inch. 

PoundM, 
600 
2,500 
5,000 
7,600 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000* 
•  21,500 
22,000 
22,600 
23, 000 
23,500 
24.000 
24,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27, 500 
28,000 
28,500 
29. 000  ' 
29. 500 
30,000 
45,780 

Poundt, 
1,000 
5.000 
10.000 
15,000 
20,000 
25.000 
30,000 
85.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
53,000 
53,000 
54.000 
55,000 
50,000 
57.000 
58.000 
59,000 
60. 000 
91,560 

Inch, 
0. 

.000200 
.000400 
.000567 
.000738 
.000900 
.001067 
.001233 
.001367 
.  001400 
. 001433 
.  001500 
.001500 
.00153^ 
.001537 
.001600 
.001667 
.001G67 
.001700 
.  001800 
.001833 
. 001033 
.002167 
.  002600 
.  002933 
.  003300 
.  003833 
.004400 
.005107 

Inek. 
0. 

.000200 
.000200 
.000107 
.000166 
.000167 
.000107 
.000166 
.000134 
.  000033 
.  0O0033 
.000067 

0. 

.000033 
.000034 
.000033 
.000067 

0. 

.000033 
.000100 
.  000033 
.000100 
.  000234 
.  000433 
.  00f)333 
. 000367 
.000533 
.000567 
.000767 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

Initial  loud. 

• 

Elastic  limit. 
Ultimate  strength. 

. 

0. 

0. 

.000700 

.000700 

.003100 

.002400 

General  eummary. 

Slaatic  limit  per  sqnare  inch  of  oriftinal  section .' pounds..      52,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001888 

ITltiuiate  strength  per  square  inch  of  original  section pounds..     91,660 

Manner  of  failure triple  flexare 


342  TESTS    OF   IRON   AND   STEEL. 

No.  502. 

Crushing  Specimens. 
Marks,  T  CT  R  C  1 
Length,  3". 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 

Maximum  load  applied,  75,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  2'M2. 


No.  603. 
Marks,  T  U  R  0  2 
Length,  3". 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 

Maximum  load  applied,  75,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  1".81. 


rV^e^Ufor'tA.     7?t^3tmjc/hcci£^J^A 


SEx3S4»1 
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No.  637. 
Marks,  J  T  T  1 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  3'^ 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
8,750 
5,000 
0,250 
7,500 
8.750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
.12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,600 
18,750 
14,000 
14.250 
14,600 
14,750 
15,000 
15,500 
Ifl^COO 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
28.600 
24.000 
24,600 
25^000 
26^800 
29,800 
28,100 


Per  square 
inoD. 


1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
68,000 
64.000 
55^000 
60,000 
67.000 
68,000 
60.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86^000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,000 
100,000 
102,000 
108,200 


Elongatioii'  Spo«»»;^« 


Inth. 
0. 

.000133 
.000800 
.000467 
.000033 
.000800 
.000967 
.001100 
.001233 
.001267 
.001300 
.001333 
.001307 
.001400 
.001488 
.001467 
.001533 
.001600 
.001033 
.001638 
.001667 
.001700 
.001788 
.001767 
.001838 
.001867 
.006667 
.006607 
.007500 
.008588 
.010400 
.011267 
.012700 
.014400 
.016438 
.018838 
.020100 
.021933 
.024000 
.026667 
.029000 
.082100 
.084938 
.038700 
.042367 
.047838 
.052767 
.061838 
.072000 
.0900 
.1300 


Jn«A. 

0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 

0. 

.000034 
.000038 
.000088 
.000034 
.000066 
.000034 
.003800 
.001000 
.000838 
.001038 
.001867 
.000867 
.001433 
.001700 
.002038 
.001900 
.001767 
.001833 
.002067 
.002667 
.002383 
.003100 
.002883 
.003767 
.003667 
.004966 
.005434 
.009066 
.010167 
.0180 
.0400 


Permanent  Soooesalve 
lul*  I  permanent 
•***•        '       set 


IneA. 


0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 


Ol 


0. 


.005188 


0. 


JfMA. 


.006188 


Remark*. 


Initial  load. 


Elasticlimit. 


Tensile  strengtb. 
Load  at  time  of  mptnre. 


General  eummary, 

Speoiflograyity 7.8661 

Hisrdnesa... ....«.........■-.., 20. 30 

Tensile  strength  per  square  inch  of  orifl^nal  section ."...rrri"I..*""I.""!poJrads!!    103,200 

BTasticlimlt  per  sanare inch  of  original  section do 57,000 

Elongation  per  inen  after  rapture inch..     0.1767 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Eednctlon  in  diameter  at  point  of  rapture do 114 

Seduction  in  area  after  jnpture,  per  centum  of  original  section 36w4 

Position  of  nrotnre....^^. ".80  £rom  middle  of  stem 

Character  of  orokensnriace............... ............................... ...flne  granuliff,  dull  center 

Elongation  of  inch  sections.. ".10,  ".80*,  ".18 


I 
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No.  638. 
Mai'ks,  J  T  T  2 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


Total 


Poundi. 

250 

l,2d0 

2,600 

3,750 

5,000 

6,250 

7,500 

8.750 

10,000 

10, 250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12, 0(»0 

12,250 

12,500 

12,750 

13.000 

•13, 250 

13,500 

13, .  50 

14,  000 

14,250 

14,500 

14,750 

15,000 

15,500 

18,000 

16.500 

17, 000 

17,500 

18,000 

18,600 

19,000 

19,500 

•20, 000 

20.500 

21,000 

21.090 

19,800 


Per  sqnare 
incii. 


Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25, 000 
80,000 
35,  OUO 
4l»,  000 
41,000 
42,  000 
43,000 
44.000 
45, 000 
40,000 
47,000 
48,000 
49,000 
50,000 
bl,  000 
52,000 
63,000 
54,000 
65,000 
56,000 
67,000 
68,000 
69,000 
60, 000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82, 000 
84,000 
64,860 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000400 
.000633 
.000767 
.000033 
.601100 
.  001 26Y 
.  001267 
.  001300 
.001333 
.  001367 
.001400 
.001467 
.004533 
.001600 
.011967 
.012267 
. 012900 
.013767 
. 014200 
.015367 
.016400 
.017667 
.018600 
.019933 
. 021067 
.028000 
.025833 
.028367 
.  032100 
.035500 
.039467 
.043733 
.  050000 
.057067 
.0655G0 
.076667 
.0967 
.  1300 
.1633 


SnccMsive 

elongation 

per  inch. 


Inch. 

0. 

.000133 
.000167 
.000100 
.  00023:1 
.000134 
.  000106 
.  000167 
.  000167 

0. 

.000033 
.000033 
.000034 
.000033 
.  000067 
.000066 
.000067 
.  010867 
.000800 
.000633 
.000867 
.000433 
.001167 
.001033 
.001267 
.000933 
.001333 
.001134 
.001933 
.002333 
.003034 
.  003733 
.003400 
.003967 
.004266 
.000267 
.  007067 
.008433 
.011167 
.  020033 
.0333 
.0333 


Pormanent 

set. 


SncceaaiTe 

permanent 

aet. 


Kemarka. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


0. 


010267 


014267 


020367 


.010267 


.004000 


.006100 


Initial  load. 


Elaatic  limit. 


Lonnile  etrength. 
Load  at  time  of  rnptnre. 


General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds . .      ^>  ^ 

Elastic  limit  per  sqnare  inch  of  original  section do....      ".JJJ 

Elongation  per  inch  after  jnptnre Uich..      j-fjw 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001600 

Keduction  in  diameter  at  point  of  rupture : do 184 

Ked  action  in  area  after  rupture,  per  oentom  of  original  section -- ■       ,*^**' 

Position  of  rupture 1".00  ftom  neck,  oblique 

Character  of  broken  surface v.'^Z' ..  *^*   ilZ 

Elongation  of  Inch  sections ".87*.  ".21,  ".15 
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No.  639. 
Marks,  J  L  1 
Diameter,  ".56L 
Sectional  area,  .25  square  inch. 
Length,  2". 


Applied  loads. 


TotaL 


P9unda. 
250 
1,250 
2,500 
8,750 
6^000 
0,250 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,260 
13,500 
18,750 
14,000 
14,250 
14.500 
14,750 
13,000 
15,250 
15,600 
15,750 
16,000 
lfl.250 
16.500 
16,750 
17,  (KK) 
17,250 
17,500 
18,000 
18, 500 
19.000 
10,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22.500 
23.0(0 
28.500 
24.000 
24,500 
26.000 
26.500 
26,000 
26.500 
26,700 
22,800 


Per  MVAre 
inon. 


Pottfub. 
1,000 
6^000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
47.000 
48,000 
40,000 
60,000 
61, 000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60.000 
70,000 
72.000 
74.000 
76,000 
78,000 

ao,ooo 

82,000 

84,000 

86,000 

88,000 

90.000 

92,000 

94,000 

06,000 

98,000 

100,000 

102,000 

104,000 

106,000 

106,600 


Elooeation 
per  moh. 


JneJL 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000950 
.001100 
.  001300 
.001300 
.001350 
.001350 
.001400 
.001450 
.001900 
.001500 
.001550 
.001530 
.001600 
.001600 
.001650 
.001630 
.001700 
.001700 
.001750 
.001800 
. 001850 

001900 
.001950 
.002000 
.007100 
.007300 
.007800 
.008200 
.009030 
.009700 
.  010500 
.011100 
.011900 
.013500 
.015000 
.016350 
.  018400 
.020400 
.022400 
.024500 
.026900 
.029350 
.032450 
.034850 
.038750 
.043100 
.0500 
.0600 
.0700 
.0800 
.1000 
.1350  • 


Saccemlve 

elonntion 

perlnch. 


Inch, 

0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000200 

0. 
•000050 

0. 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000030 

0. 
.000030 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.  OOOOjO 
.000050 

.  oo'aoo 

.000200 

.000500 

.000400 

.000850 

.000650 

.  000800 

.000600 

.000800 

.001600 

.001500 

.001550 

.001850 

.002000 

.002000 

.002100 

.002400 

.002450 

.003100 

.002400 

.002000 

.004350 

.0060 

.0100 

.0100 

.0100 

.0200 

.0350 


Permanent 
■et. 


JfMA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


Socoeealve 

permanent 

set 


JfidL 


Initial  load. 


Blaatic  limit. 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    106, 800 

Klaatio  limit  per  sooare  inch  of  original  section 1 do....      61.000 

Slongatirn  per  inch  after  mptare inch..      0.2200 

Blongation  per  inch  under  strain  at  elastic  limit do .002000 

Kednction  in  diameter  at  point  of  rupture do 154 

Bodnotlon  in  area  after  rapture,  per  centum  of  original  section 47.2 

Position  of  rupture ".8  from  neck 

Character  of  broken  suif ace silky,  interspersed  with  fine  granulation ;  cup-shaped  euds 

BloDgaiion  of  inch  sections .; ".84*.  ".10 
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Ko.  640. 
Marks,  J  L  2 
Diameter,  '^564. 
Sectional  area,  .26  square  inch. 
Length,  2". 


Applied  loads. 

BloDgation 
per  inch. 

SaccesalTe 

eIon|(atioii 

per  inch. 

Pennuient 
■et 

• 

SaeoeniTe 
permanent 

■et 

Semarka. 

Total 

Persqnare 
incn. 

Poundi. 
250 
1,250 
2.500 
8,750 
6,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12.000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,500 
16,000 
16,600 
17.000 
17,500 
18,000 
18,600 
19,000 
19.600 
20,000 
20,500 
21,000 
21,870 
17.900 

Powidt. 
1,000 
6.000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
4^000 
411000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66.000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

.    72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
85,480 

'Inch. 
0. 

.000050 
.000200 
.000400 
.000660 
.000700 
.000950 
.001100 
.001250 
.001800 
.001350 
.001400 
.001450 
.001450 
.001600 
.001550 
.001550 
.011150 
.  011850 
.012800 
.013660 
.014350 
. 015600 
.017050 
.017900 
.018350 
.019600 
.020900 
.022850 
.025850 
.029000 
.030050 
.034500 
.038250 
.048200 
.  048100 
.054650 
.063900 
.074250 
.086000 
.1100 
.1400 

Inch, 
0. 

.000060 
.000160 
.000200 
.000200 
.000100 
.000250 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 

a 

.000050 
.000050 
0. 

.009600 
.000700 
.000950 
.000850 
.000700 
.001250 
.001450 
.000850 
.000450 
.001250 
. 001800 
.001950 
.003000 
. 003150 
.001950 
.003550 
.003760 
.004950 
.004900 
.006550 
.009250 
.010350 
.011750 
.0240 
.0300 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Ineh. 
0. 

Initial  load. 
Klaatic  limit 

Tensile  strength. 
Load  at  time  of  mptnre. 

...... .^... 

0. 

.009700 

.009700 

.014500 

.004800 

.020100 

.005600 

General  summary. 

Specific  gravity 7.g641 

Hardness 14.  oe 

Tensile  strength  per  square  inch  of  original  section ponnds..    83,480 

Elastic  limit  per  scnare  inch  of  original  section do...      48,000 

Elongation  perinch after  mptnre inch..    0.2050 

Elongation  per  inch  under  strain  at  elastic  limit do 001550 

Redaction  in  diameter  at  point  of  jnptare do 174 

Rednction  in  area  after  mptare,  pffroentnm  of  original  section.....* 52.2 

Position  of  mptnre '^Ofrom  neck 

Character  of  broken  snrfkoe fine,  silky;  cnpshaped  ends 

Elongation  of  inch  aections ..".42*  ".17 


TESTS   OP   IRON   AND   STEEL. 

No.  641. 
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Marks,  J  L  3 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  2". 


AppUedloAds. 


Total 


Pound*. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10.600 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,730 
18,000 
18,250 
13,.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10.000 
16.500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22.490 
U^400 


Persqiuure 
inon. 


Poundt, 
1,000 
5.000 
10,000 
15.000 
20,000 
26.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
56,000 
67,000 
68,000 
50,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
80,060 


Elongatioii 
per  mob. 


Inch, 
0. 

.000050 
.000200 
.000350 
.000550 
.000650 
.000950 
.001100 
.001250 
.  001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001560 
.001600 
.001600 
.007300 
.007800 
.008550 
.009200 
.010250 
.011150 
.011650 
.012650 
.013550 
.014550 
.016650 
.010250 
.020650 
.024250 
.026250 
.029500 
.032800 
.036500 
.040400 
.045500 
.051750 
.060750 
.070250 
.090000 
.1450 


SnooessiTe 
elongation 
per  mob. 


Inch. 

Oi 

.000050 
.000150 
.000150 
.0002CO 
.000100 
.000300 
.000150 
.000150 
.000050 
.000060 
.000050 
.000050 

0. 
.000060 

0. 

.000050 
.000060 

0. 

.005700 
.000500 
.000750 
.000650 
.001060 
.000900 
.000500 
.001000 
.000900 
.001000 
.002100 
.002600 
.001400 
.003600 
.002000 
.003250 
.003400 
.003600 
.003900 
.005100 
.006250 
.009000 
.000500 
.009750 
.0560 


Permaaent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


008060 


012150 


SoccessiTe 

permanent 

Bet. 


Inch, 


0. 


.008050 


.004100 


Bemarks. 


Initial  load. 


Elastlo  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


. 


General  summary. 

Tensile  strength  per  square  inoli  of  original  section ponnds..    89.960 

Slastio  limit  per  sanare  inch  of  original  section do 50,000 

Elongation  per  incn  after  mptnre inch..    0.2760 

Elongation  per  inch  nnder  strain  at  elastic  limit....' do 001600 

Bodaction  in  diameter  at  point  of  mptnre do 184 

Bednction  in  area  after  rapture,  per  oentnm  of  original  section 54.6 

Position  of  mptare ".25  from  middle  of  stem 

Character  of  broken  surface fine  silky;  cup-shaped  end 

Slongationof  incbseotlons ".80*,  ".Is 
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TESTS   OF   IRON   AND   STEEL. 


No.  505. 

Marks,  J  T  0  1 

Length,  &'. 

Diameter,  ''.797. 

Sectional  area,  .50  sqaare  inch. 


_,J 

Applied  loads. 

Compres- 

sion  per 

inch. 

Saocesslve 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Peraqnare 
inch. 

Pounds, 
500 
2,600 
5,000 
7,600 
10,000 
12,600 
15,000 
17,500 
20, 000 
20,500 
21.000 
21,500 
22.000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
26,060 
26,600 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
80,000 
43,640 

Pcundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
4^000 
4«,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
69,000 
60,000 
87,280 

Inah. 
0. 

.000200 
.000367 
.000500 
.000667 
.000833 
.001000 
.001133 
.001300 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001767 
.008167 
.008667 
.000067 
.009600 

Inch, 
0. 

.000200 
.000167 
.000133 
.000167 
.000166 
.000167 
.000133 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 

.006400 
.000500 
.000400 
.000533 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.000033 
0. 
0. 
0. 

••••••  ■••••• 

1 

.000033 

0. 

.000067 

.000034 

.  000100 

.000083 

.007467 

.007367 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..       56,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001767 

Ultimate  strength  per  square  Inch  of  original  section pounds..       87,280 

Manner  of  failure triple  flexure 
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No.  606. 
Marks,  J  T  0  2 
Length,  5''. 
Diameter,  ''.797. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compree- 

aionpez 

inch. 

SuoceesiTO 

oompres- 

sion  per 

inon. 

Permanent 
set. 

SacoesaiTe 

permanent 
set. 

TotAl. 

Per  square 
inolL 

Bemarka. 

PoundM. 

500 

2,500 

5,000 

7,500 

10.000 

12.500 

15,000 

17,600 

20.000 

20,500 

21,000 

21.500 

22,000 

22,500 

23.000 

23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,500 
39,500 

Foundt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 

46.000 

47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
79,000 

Inch. 
0. 

.000167 
.000367 
.000533 
.000667 
.000833 
.001033 
.001200 
.061367 
.001367 
.001433 
.001500 
.  001500 
.001567 
C  .001667 
}   .00*2500 
.0036ffr 
.005333 
.006867 
.007433 
.008033 
.008600 
.0C9200 
.009933 
.010500 

Inch, 
0. 

.000167 
.000200 
. 000166 
.000134 
.000166 
.000200 
.  0001G7 
.000107 
0. 

.000066 
.000Q67 
0. 

.000067 
.000100 
.000833 
.001167 
.  001666 
.001534 
.000566 
.000600 
.000567 
.000600 
.000788 
.000567 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000100 

Inch, 

Initial  load. 

1 

t 

1 

.000033 
0. 
.000067 

..•■• .  ...... 

.000167 

.000067 

Elastic  limit. 

.005567 

.005400 

. 

.008367 

.002800 

Ultiinato  atrength. 

General  summary^ 

Elasticlimit  per  square  inob  of  original  section poniids..      45,000 

Compression  per  inch  nnder  stress  at  elastic  limit Inch..  0.001597 

Ultimate  strength  per  square  inoh  of  original  section pounds..      70,000 

lianner  of  failare triple  flexure 
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TESTS   OF   IKON  AND   STEEL. 


No.  607. 
Marks,  J  B  O  1 
Length,  6'^ 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 


AjipUed  loads. 

Compres* 

Bionp«r 

incL 

Saocemire 

comptes- 

Bionper 

incQ. 

Permanent 

set. 

SucoesfiWe 

permanent 

Bet. 

BemarkB. 

TotaL 

Per  MOftTe 
incA. 

Poundt. 
600 
2,600 
6,000 
7,5d0 
10,000 
12,600 
15, 000 
17,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
28,500 
24,000 
24,500 
26,000 
25^500 
26.000 
26,500 
27,000 
27,600 
44»820 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49.000 
60,000 
61,000 
52,000 
58,000 
54,000 
65,000 
88,640 

Inch, 

a 

.OOOSOO 
.000367 
.000538 
.000700 
.000867 
.001038 
.001200 
.061833 
.001367 
.001400 
.001438 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.007538 
.008667 
.009000 
.009600 
.010433 
. 011300 

Inch. 
0. 

.000200 
.000167 
.000166 
.000167 
.  000167 
.000166 
.000167 
.  000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.005900 
.001134 
.000333 
.000600 
.000833 
.000867 

Inch. 

0. 

0. 

0. 

.000033 
.000083 
.000033 
.000067 
.000067 
.000100 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.000033 
0. 
0. 

.000034 
0. 

.000038 

.000100 

0. 

.005833 

.005733 

General  aummary. 

Elastlo  limit  per  square  inoli  of  original  section ponnds..     49,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001633 

mtimate  strength  per  square  inch  of  original  section pounds..     88,640 

Manner  of  failure triple  flexure 
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No.  508. 
Marks,  J  B  G  2 
Length,  6''. 
Diameter,  ''.797. 
Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres* 
sion  per 
inch. 

SttOceaslTe 

Gompree- 

aion  per 

inch. 

Permanent 
sot 

SacoeMlye 

permanent 

set. 

Bemarks. 

Total 

PerMOAre 
incn. 

Poundt. 
500 
2,500 
5,000 
7,600 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
26,000 
26.500 
27,000 
27,500 
40,760 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
4'J,  000 
43,000 
44.000 
45,  000 
40.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
81,520 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000933 
.001100 
.001267 
. 001267 
.  001300 
.001333 
.001400 
. 001433 
.005533 
. 005867 
.  000.100 
.  006933 
.007600 
.  008167 
. 008833 
.009833 
.010800 
.011500 

Inch. 

0. 

.000133 
.000167 
. 000167 
.000166 
. 000167 
.000133 
.000167 
.000167 

0. 
. 000033 
. 000033 
. 000007 
.  000033 
. 004100 
.000:)34 
.000033 
.000433 
.  000067 
.000567 
.000666 
.001000 
.000967 
.000700 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 

Inch. 
0. 

Tnitialioad. 

BlasUc  limit 
Ultimate  strength. 

.000038 
0. 

.000033 

0. 

.005838 

''."ooieoo" 

.009467 

.008634 

General  nummary, 

Slastic  limit  per  aqoaie  inch  of  original  section poonds..     45,000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..  0.001438 

intimate  strength  per  sqaare  inch  of  original  section pounds..      81,620 

Manner  of  fkilare • triple  flexure 


S^iSte^Z  -^.  -^'  J^z^ige 
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I»ro.336. 


Marks  on  bar,  *i^ 
Diameter,  '^664. 
Seotiooal  area,  .26  square  inch. 
Lengthy  &'. 


Te9t. 


AppUed  loads. 

SlomcMioii 
per  Inoh. 

SnocoflslTo 

etongatioii 

porlnch. 

Pennanent 

SaoooiaiTo 

pennaneat 

aet. 

Semarka. 

TotoL 

PerMosra 
inoh. 

Fowndt, 
260 
1,250 
2,500 
8,750 
^000 
6,250 
7.500 
8,760 
10,000 
10,250 
10,600 
10,760 
11,000 
11,260 
11,500 
11,760 
12,000 
12,250 
12,600 
12,750 
18,000 
13.260 
18,600 
18,760 
14,000 
14,250 
14,600 
14.760 
15.000 
l.\250 
15.500 
15,760 
16.000 
16,250 
16,500 
16,760 
17,000 
17,250 
17.500 
18.000 
18,600 
19.000 
19,500 
20,000 
20,600 
21,000 
21.480 
17,060 

F9yindt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
62.000 
68,000 
64.000 
56,000 
56,000 
67.000 
68,000 
69,000 
60.000 
61«000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84*000 
85,920 

0. 

.000100 
.000250 
.000400 
.000550 
.000683 
.000850 
.001016 
.001188 
.001216 
.001233 
.001250 
.001266 
.001300 
.001350 
.001383 
.001416 
.004066 
.004816 
.005288 
.006250 
.006866 
.008300 
.008938 
.011016 
.011766 
.012063 
.013800 
.015266 
.016933 
.  017438 
.018266 
.019783 
.021250 
.022416 
.028933 
.025483 
.026250 
.028483 
.031016 
.035938 
.040788 
.046350 
.0488 
.0600 
.0700 
.0960 

Iiuh, 
0. 

.000100 
.000150 
.000150 
.000160 
.000183 
.000167 
.000106 
.000107 
.000038 
.000017 
.000017 
.000016 
.000084 
.000060 
.000083 
.000083 
.000650 
.000750 
.000467 
.000067 
.000616 
.001434 
.000638 
.002088 
.000760 
.001167 
.000867 
.001466 
.000667 
.001500 
.000838 
.  001517 
.001467 
.001166 
.001517 
.001500 
.000817 
.002188 
.008488 
.004017 
.004800 
.005617 
.001950 
.0117 
.0100 
.0250 

Inoh, 
0. 
0. 
0. 

a 

.000016 
.000016 
.000016 
.000088 
.000088 

Inch, 

Tnitial  load. 
BUatio  limit 

Miotomeier  romoTod. 

Ultimate  etrenffUi. 
Load  at  time  of  rapture. 

""."ooooii" 

0. 
0. 

.000017 
0. 

.000060 

.000017 

.003188 

.008188 

.007088 

.003900 

.012966 

.006888 

•""1 

.018650 

.005684 

.■•••^••••a. 

.025600 

.006950 

Omeral  mtmmary. 

Speeli&o  gravis 7.8527 

Hardnees 14.09 

Tensile  stroDgth  per  square  Inoh  of  oriftlnal  section poands..    85,920 

Elastie  limit  per  sonare  inoh  of  original  section do....    48,000 

Elongation  por  inon  after raptnre inoh..    0l1883 

Elongation  per  inch  under  strain  at  elastio  limit do 001416 

Bednction  in  diameter  at  point  of  rapture do 18* 

Rrdnctlon  in  area  after  ruptore,  per  oentnm  of  orighial  section 64.6 

Position  of  rapture ".  76  firom  neok 

Charaoterof  hroken  snrfiwe sUky,  interspersed  with  floe  granulation 

Elongation  of  inch  sections ".05,  ".07,  ".07,  ".09,  ".12  (".48  fractured  section) 


^  Ex.  36 ^?3 
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TESTS   OF  lEON   AND   STEEL. 
No.  336. 


Tension  Test. 

Marks  on  bar,  ®2^* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


T«»oi      Per  square 


Pounds, 
250 
1,250 
2,600 
8,750 
6,000 
8,250 
7,600 
8,750 
10,000 
10,250 
10, 500 
10, 750 
11, 000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12. 500 
12, 750 
13,000 
13,250 
13, 500 
13,  T')© 
14. 000 
14. 250 
14, 500 
14, 750 
15, 000 
15.2.J0 
15, 500 
15,750 
16.000 
16,250 
16,500 
16, 750 
17.000 
17, 250 
17,500 
18,000 
18,500 
10,000 
10.500 
20,000 
20,  500 
21. 000 
21. 500 
22,  f  00 
22,500 
22,560 
18,200 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42, 000 
43, 000 
44,000 
45.000 
40,000 
47,000 
48,000 
49, 000 
60,000 
51, 000 
5J,  000 
53,000 
54, 000 
55,  000 
56,000 
57.000 
6{«,000 
59. 000 
60.000 
61,  OUO 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69, 000 
70,000 
72, 000 
74,000 
70,000 
78. 000 
80,000 
8i,  000 
84,  000 
8G,  000 
88,000 
90,000 
00, 240 


Elongation 
per  inch. 


Inch. 
0. 

.000083 
.000106 
. 000316 
.000483 
.000650 
.  000816 
.000983 
.001150 
.00*200 
.001210 
.001233 
.  001266 
.  OOlliCO 
.  00i:!C6 
.00138'] 
.001400 
.001416 
.  001450 
.001:33 
.0019.00 
.  0O22.S0 
.  002 'i83 
.002866 
. 003500 
.  005250 
.  007583 
.0080G6 
.000916 
.010583 
.011333 
.012166 
.013606 
.  014666 
.01506'? 
. 016G66 
.  U18000 
.010:13.') 
. OJIOOO 

.  02;j:>8.t 

.  0372JJ0 
.030000 
.  0;«833 
,  0  J908;j 
.0417 
.  048:) 

.  o:.67 

.06b3 
.0900 
.1033 


Saccessive 

elongation 

per  inch. 


Permanent 
set. 


Inch. 

'.  000083 
.000083 
. 000150 
.000107 
.  000167 
.000166 
.000107 
.  000 107 

.  oooor)0 

OOltOlO 
.  000017 
.  000033 
.  00O0.'54 
.  001)066 
.000017 
. 000017 
. 000016 
.  000  34 
. 00UO83 
.  000417 
.  000300 
.  000333 
.  000:8J 
.  000634 
.001750 
.002331 
.001083 
.001250 
.O0O6G7 
.OOOT-M) 
.  O0Q8;)3 
.  0015C0 , 
.00! OUO 
.  001000 
.001000 
.  001334 

.  oon33 

.001607 
. 002583 
.  00'i683 
. 002734 
.003831 
.  0052.50 
. 002617 
.0006 
.0084 
.0116 
.0217 
.0133 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.001116 


.007633 


.  012333 


.  018166 


Saccesslve 

permanent 

set. 


Inch. 


0. 


001116 


006517 


004700 


005833 


Rftinark#t 


Initial  load. 


Blaatio  limit. 


MicTomoter  removed. 


Ultimate  strenizth. 
Load  at  time  of  rapture. 


General  summary. 


Tensile  strcnjtth  per  square  inch  of  ori^nal  section ...poands. 

Elastic  limit  per  square  inch  of  orieiual  section  do  .. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. .. 

Reduction  in  diameter  at  point  of  rupture do  .. 

Keduction  in  area  after  rupture,  per  centum  of  original  section 67. 0 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface silky,  Interspersed  with  fine  granulation 

Elongation  of  inch  sections ".09,  ".07,  ",08,".08,  ".10  (".39  fractured  sej^tipp^) 


90, 240 

61,000 

0  1367 

.001533 

.104 
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BTo.  345. 
Tension  Teat 


Marks  on  bar,  ^3^* 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Length,  3''. 


Applied  loads. 


Total 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

lU.OOO 

10.250 

10,500 

10.750 

11,000 

11,250 

11.500 

11,730 

12,000 

12, 250 

12, 600 

12,  750 
1.3,000 

13,  2.=>0 
13, 500 
13, 750 
14.000 
14, 250 
14,500 
14,7.0 
15,000 
15, 250 
15.500 
15, 750 
16.000 
16,250 
]6,!00 
16,750 
17,000 
17, 250 
17,500 
18,000 
18. 500 
19.000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
24,730 
20,000 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25. 000 
80.000 
35.000 
40,000 
41,000 
42.000 
43, 000 
44,000 
45,  TOO 
40.000 
47,000 
48,  OliO 
40.000 
50,000 
51,000 
52, 000 
5:1, 000 
54,000 
55.000 
56.000 
57.000 
58.000 
50. 000 
60,000 
61,  000 
62.000 
6.'}.  000 
61, 000 
65,000 
60, 000 
67,000 
68.000 
69,0U0 
70. 000 
72,000 
74.000 
76.000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
98,000 
08,920 


Elon«:ation 
per  inob. 


Itveh. 
) 

.000066 
.  000200 
.000366 
.  0005:53 
.000700 
.OOO-'OO 
.001000 
.001133 
.001106 
.001200 
.  001233 

.  oorjoe 

. 001300 

.  001333 

.  0013C6 

.  OOHOfl 

.  0014.13 

.0014t;6 

.OOL'OO 

.001533 

.  001506 

.001000 

.001033 

.  001CC6 

.001766 

.001800 

.001833 

.  0018G6 

.001933 

. 0020C6 

.  012433 

.  0t)3UU6 

.  004000 

.  0('GJ66 

.  007400 

.008600 

.  000066 

.011106 

.  012300 

.  014033 

.  017300 

.019733 

.022300 

.024833 

.028433 

.031100 

.034433 

.039166 

.045900 

.053066 

.0600 

.0800 

.1100 


Sacce««ive 

elongation 

per  inob. 


lueh. 


0. 


.000066 
.  000134 
.000106 
.  0001G7 
.000107 
.000100 
.  000200 
.  000133 
.  000033 
.  0iilH)34 
.  00l»033 
. 000033 
.  000034 
.  000033 
. 000033 
.000034 
.  00(1033 
.  000033 
.  000034 
.  000033 
.  000033 
.  000034 
.  000033 
.  000033 
.  000 100 
.  000034 
.  000033 
. 000033 
. 000067 
.000133 
.  W0307 
.001233 
.001234 
. 001366 
.001134 

.  oorjoo 

.001006 
. 001500 
.001134 
.  002633 
.  002:J67 
.  002433 
.  002567 
.  002533 
.003600 
.  002667 
.00,^333 
.  004733 
.006734 
.007166 
.006934 

.02qp 

.0300 


Permanent 
set. 


Imh. 


0. 
0. 
0. 
0. 
0. 


.000031 
. 000033 
.000033 
.000033 


.000033 


.000033 


000033 


.000066 


002633 


.  008166 


Successive 

permanent 

set. 


Remarks. 


0. 


Inch. 


.000033 
0. 
0. 
0. 


Initial  load. 


0. 


0. 


0. 


.000033 


002507 


. 005833 


Elastic  limit. 


lU'sted    nnder     initial 
load,  one  bonr. 


Micrometer  ronioved. 


UKlroate  .strenj^th. 
Load  at  time  of  mptnrc.' 


General  summary. 

Tensile  strengtb  per  square  inch  of  orifrinal  section    pounds.. 

}?!astic  limit  per  sqaare  incb  of  original  section do 

£Iongalion  per  incn  after  mptiire Iiu-li. 

Elongation  per  inch  ttnder  str»iu  at  elastic  limit <'o  — 

Kcdacrioo  in  diameter  at  point  of  i-u)iiure do  ... 

TI«'daction  l:i  are  I  after  rupture,  per  «-entii'ii  of  ori'iinal  8 'ctiou 

p.  silion  of  ryplnre :.« ".".">  ft ( 

Ciiaractcrof  brolccn  surface «ilUy,  iutevHpi'iBed  wiili  iJin*  ^mi 

]&loo^tioil  of  iQcb  sectioom , ".10,  ".13  (".37  fractured  section^ 


08,  920 

no.  oiio 

0.20 

.00I86C 

.174 

52.  2 

on  111  fk 

iiuhition 
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No.  346. 
Tefuion  Teat. 


Marks  on  bar,  ^^ 

Diameter^  '^.664. 

Sectional  area,  .25  square  inch. 

Length,  3''. 


Applied  loads. 


TotftL 


Poundt. 
250 
1,250 
2,600 
3,750 
5,000 
6.250 
7,600 
8.750 
10,000 
10,250 
10,600 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,600 
12,750 
13,000 
13,250 
13.600 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15.250 
15,500 
15^750 
16.000 
16,250 
16.500 
16,750 
17,000 
17,250 
17.600 
18,000 
18,600 
19,000 
19.600 
20,000 
20.500 
21,000 
21,500 
22,000 
22.600 
23,000 
23,600 
24.000 
24,600 
25,000 
25.100 
21,200 


Peruaare 
inoA. 


Founda. 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
30,000 
83,000 
40,000 
41.000 
42.000 
43,000 
44.000 
46.000 
46.000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
64,000 
55.000 
50,000 
67,000 
68,000 
69,000 
60.000 
61.000 
62.000 
63.000 
64.000 
65.000 
60.000 
67,000 
68.000 
69.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
06.000 
100,000 
100,400 


Elonsation 
permch. 


Inch. 
0. 

.000100 
.000238 
.000366 
.000333 
.000606 
.000866 
. OOIOOO 
.001133 
.001106 
.001200 
.001238 
.001266 
.001300 
.001338 
.001866 
.001400 
.001438 
.001438 
.001466 
.001500 
.001683 
.001600 
.001638 
.001666 
.001700 
.001788 
.001766 
.001866 
.001066 
.  002533 
.003306 
.004233 
.Ou:>833 
.006600 
.007433 
.  008466 
.009733 
.  010033 
.012166 
.014560 
.  017000 
.  019766 
.  021833 
.024033 
.026966 
.029906 
.033700 
.038266 
.0400 
.0467 
.0538 
.0633 
.0033 
.1233 


Snooessive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000133 
.000133 
.  000167 
.000133 
.000200 
.000134 
. 000133 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 

a 

.000083 

.000034 

.000033 

.000067 

.000033 

.000033 

.000034 

.000033 

.000033 

.000100 

.OuOIOO 

.  000567 

.000833 

.  000867 

.001600 

.000767 

.000833 

.001033 

.001267 

.  001200 

.  (K)1238 

.002400 

.  002434 

.  002766 

.002067 

. 002200 

.  002933 

.  003000 

.003734 

.004566 

.001734 

.0067 

.0066 

.0100 

.0300 

.0300 


Permaneiit 
set. 


Inch. 
0. 
0. 

0. 

0. 

.000033 
.000033 
.000033 
.OU0033 
.000033 


.000033 


.000066 


.000066 


000100 


003600 


.008266 


SaoceeslTe 

permanent 

set. 


0. 


Ineh, 


.000033 


0. 
0. 
0. 
0. 


0. 


.000038 


0. 


.000034 


.003500 


.004666 


Initial  load. 


fllastioUmlt. 


MioiouMter  Temoved. 


Ultimate  streneth. 
Load  at  time  or  mptnre. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  orlfdnal  section pounds..    100,400 

Elastic  limit  per  square  inch  of  original  section  do 60t<M 

Elon^catlon  pcrinch  afler  rapture inch..      0.17H/ 

EIon<ration  per  inch  under  strain  atelastio  limit do 001866 

Reduction  in  diameter  at  point,  of  rupture do 15i 

Rmliiction  in  area  after  rupture,  per  centum  of  original  seoiion 47.2 

rusitionof  rupture ".70  from  neok 

(■faaracter  of  broken  surface 6ne.  granular,  radiating  from  a  dull  center 

Elooc^tionof  iiKjt^  sections ".09/Ml  (".33  fhictured  seottoti^ 
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Mark  on  bar,  ^5^ 
Diameter,  ".564. 
Sectional  area,  .26  square  inch. 
Length.  6''. 


No.  402. 
Teimon  Test. 


Applied  loftdi 


TotiO. 


PoufuEf. 

250 

1,250 

2,600 

r    3.750 

S,000 

0,250 

7,ri00 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,250 

14.500 

14,750 

15.000 

15,250 

15,500 

15,750 

10.000 

10,250 

16,500 

16.750 

17.000 

17,250 

17,500 

ia,ooo 

18,500 
19,000 
10.500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24.500 
25,000 
25,500 
26,000 
28,180 
26,280 
22,000 


Persquaro 
inch. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
60,000 
57,000 
6M,000 
60,000 
GO.  000 
61,000 
62,000 
63.000 
64,000 
65,000 
66.000 
67,000 
68,000 
00,000 
7U.  OUO 
72,000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94,000 
06,000 
06,000 
100,000 
102,000 
104,000 
104,720 
106,120 


Blonsation 
per  inch. 


Indi. 
0. 

.000133 
.000300 
.000467 
.000633 
.000760 
.000900 
.00108:t 
.001250 
.001300 
.  001317 
.001333 
.  001307 
.001417 
.001467 
.001488 
.001550 
.001567 
.001600 
.001633 
.001667 
.  001700 
. 001733 
.001783 
.  001817 
.OOI80O 
.001883 
.001917 
.001967 
.002033 
.002067 
.002117 
.002233 
.002433 
.002700 
.003200 
.004367 
.005417 
.006650 
.008050 
.  010307 
.012167 
.014283 
.010533 
.017833 
.020667 
.022417 
.025167 
.028383 
.032050 
.035000 
.0400 
.0450 
.0500 
.0600 
.0767 
.0850 
.1050 


Saooeeeire 

eloneation 

por  Inch. 


Inch. 
0. 

.000133 
.  000107 
.000107 
.000166 
.000117 
.000150 
.000183 
.000167 
.000050 
.000017 
.000016 
.000034 
.000050 
.000050 
.000016 
.000067 
.000017 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
000033 
.000034 
.000050 
.000066 
.00U034 

.  oooor.0 

.000116 

.  OU0200 

.000207 

.000500 

.001167 

.001050 

.001333 

. 001400 

.  002317 

.001800 

. 003116 

.  002*250 

.001300 

.002834 

.  001750 

.002750 

.003216 

.003667 

.002950 

.0050 

.0050 

.0050 

.0100 

.0167 

.0088 

.0200 


Pemanent 
set. 


TnelL 
0. 
0. 

.000017 
.000017 
.000017 
.000033 
.000033 
.000033 
.000033 


.000083 


.000038 


.000050 


.000083 


.000833 


.004133 


Snooeeaivo  j 

permanent , 

set. 


Remarks. 


0. 


Ineh, 


Initial  load. 


.000017 
0. 
0. 

.000016 
0. 
0. 
0. 


0. 


0. 


.000017 


.000083 


.000250 


.008800 


* 


Elastic  limit 


Mioromet<'r  removed. 


IJltiroate  slrcuLrtJi. 
Load  at  time  ut  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    10'>.  J20 

Elastio  limit  per  sanare  inch  of  original  section do    ..      63,(00 

Xlnngation  per  inch  after  m ptn re 1 1 u  L . .      o.  M.*!.** 

Blongatiom  per  inch  nnder  strain  at  elasticlimit ...do.!      .00'1I7 

Bednction  In  diameter  at  point  of  rapture do ir»4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Pjwitlon  of  rupture...... J.  "Co  f i  om  neck 

«  baracter  or  broKen  surface granular,  60  per  cent. ;  dull  silky  center  50  per  cent. 

Bk>n2atiiiii  ot  inch  sections '/.07,  ".09,  'Ml  (".33  IhMOied  section),  ".16,  ".U 
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^o.  403. 

Tension  Test 

Marks  ou  bar,  ^^ 
Diaaieter,  ''.664« 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


Total. 


Pounds. 
2G0 
1,250 
•J,  500 
W,  TfiO 
5,000 
(J,  «0 
7,  :>  00 
H,750 
10,000 
10, 250 
10,500 
lOJiO 
11,000 
11,250 
11,500 
11,750 
UOOO 
12, 250 
IJ,  500 
IJ,7,:0 
lli.OOO 
i:{,250 
i:i,500 
13,750 
11,000 
14,250 
14, 500 
14,750 
15, 000 
15,250 
15,500 
15,750 
16,000 
16, 250 
16.500 
10,750 
17,000 
17,250 
17,500 
IK,  000 
18.500 
10,000 
10,500 
20,000 
20, 500 
21,000 
21,500 
22, 000 
22,500 
23, 000 
23,500 
24,000 
24, 500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,160 
23,900 


Per  sqtiare 
inch. 


Poundt. 
1,000 
5,000 
10.000 
15.000 
20, 000 
25, 000 
30,OOU 
35,000 
40,  OuO 
41,000 
42, 000 
43, 000 
44,000 
45,000 
46,000 
47, 000 
48,000 
40,000 
50,000 
51,000 
52, 000 
53, 000 
54,000 
55,  OUO 
50,000 
57, 000 
58,000 
59, 000 
60,000 
61,000 
62, 000 
63,000 
64,000 
05.000 
66,01)0 
67, 000 
68.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98.000 
100,000 
102, 000 
104, 000 
106, 000 
108,000 
108,610 


EloDKation 
per  iDcb. 


0. 

.000100 
. 0U0i83 
.000450 
.000000 
.  000707 
.  00093J 
.  001083 
.001250 
.  0U1283 
.001317 
.  0013^0 
.001383 
.U01417 
.001450 
.001483 
.001517 
.00 1 550 
.00l5^3 
.001617 
.  01)1050 
.  001717 
.  001733 
.001767 
.ijOlhOO 
.001833 
.001900 
.001933 
.  002000 
.0020  7 
.  {  O.'OjO 
. 00208^ 
.  002150 
.  002J33 
. 00J417 
.  002667 
.  003200 
.001:33 
.  U(I4050 
.  OOiJooO 
.  007933 
. 010000 
.011833 
.013533 
.  015607 
.  017333 
.  0198:13 
.  021533 
.  024000 
.  027167 
.  029333 
.  032467 
.035867 
.040667 
.0150 
.0533 
.0617 
.OHOO 
.0983 


Sacceasivo 

elongation 

per  inch. 


Inch, 
). 

.  000100 
.000183 
. 00U167 
.000150 
.  000167 
.  000166 
.  000150 
.  OO0IG7 
.  000033 
.  OOOU.34 
.  000013 
. 000033 
.  000034 
.  000033 
.000033 
. U00034 
.000033 
. O0U033 
.  000034 
.  0U0033 
.  0O00G7 
. 000016 
.000034 
.  000033 
.  OOOOJS 
. 000067 
.  C00033 
.000067 
.000017 
. 000033 
.  000033 
.  000067 
.000083 
.000184 
.  000250 
.  000533 
.  000933 
.  000817 
.001600 
.  001383 
.  002067 
.001833 
.001700 
.002134 
.001066 
. 002500 
. 001700 
.  002467 
.00J167 
. 002166 
.  003134 
.003400 
.  004800 
. 004333 
.0083 
.0084 
.0183 
.0183 


Permftnent 
seL 


Inch. 


0. 

0. 
0. 
0. 
0. 
0. 


.  000017 


.000033 


. 000033 


.000033 


000030 


OOvOSO 


000150 


002500 


Saccessive 

permanent 

set 


Inoh. 


0. 


000017 


ooooie 


0. 


0. 


.000017 


0. 


.000100 


.002350 


Bemarks. 


Initial  loMl. 


Elastic  limit 


Micrometer  remored. 


Ultimate  strenffth. 
Load  at  time  ox  mptare. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  oricdnal  section ponnds..  108,040 

Elastic  limit  per  square  inch  of  original  section do....    63.000 

Elongation  per  inch  after  niptore inch..    0.1317 

Klongation  per  inch  nnder  strain  at  elastic  limit do 002083 

Bednction  in  diameter  at  point  of  rupture do 134 

Kednction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  niptnro ".76  from  neck 

Cliaroctor  or  broken  surface granular  60  per  cent*,  dullsmoky  center  40  per  cent. 

£longation  of  inch  secUona ".08,  ".09,  ".11,  ".11,  ".11  (".»  fractored  secUon) 
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No.  337. 
Tenrion  Test. 


Marks  on  bar,  ^i^' 
Diameter,  ".wi. 
Sectional  area,  .26  square  inch. 
Length,  6'^ 


Applied  loads. 


ToteL 


Pounds. 
250 

J.  250 
'2,r00 
8.750 
6,000 
0,250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12.250 
12,600 
J  2, 750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,600 
15,750 
16,000 
16,260 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18»500 
19.000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23.000 
23.600 
24,000 
24,500 
25,000 
25,600 
26.000 


PersqiiAre 
incn. 


Poundg. 
1,000 
6^000 
10,000 
16,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41.000 
42.000 
43,000 
44,000 
46.000 
46.000 
47, 000 
48,000 
49,000 
60.00U 
61,000 
52,000 
63,000 
64,000 
65.000 
66,000 
57,000 
68, 000 
69, 000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69  000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 


Elongation 
p«3rmch. 


Ineh, 
0. 

.000116 
.000283 
.000416 
.000350 
.000700 
.000866 
.001033 
.001200 
.  001200 
.001238 
.001266 
.001300 
.001333 
.001383 
.  001400 
.001438 
.001400 
.001500 
.  001550 
.001583 
.  001610 
.001050 
.O0ir>8J 
.001716 
.  001750 
. 001783 
.001816 
.001850 
.  001933 
.002000 
. 002100 
.002233 
.002400 
. 002700 
.  002066 
.003550 
.004366 
.005500 
.006066 
.006583 
.010833 
.012333 
.  0143.33 
.  016833 
.018166 
.020600 
.022716 
.025000 
.027966 
.031200 
.034666 
.038033 
.042883 
.0483 
.0550 


Saccesslve 

elongation 

per  inch. 


Inch. 

a 

.000116 
.  000167 
.  000133 
. 000134 
.  000150 
.0001C6 
.  000 1G7 
.000167 
0. 

.000033 
.000033 
.000034 
.000033 
. 000050 
.000017 
.000033 
.000033 
. 000034 

.  ooooriO 

.0UOO33 
.  0000X3 

.0000:14 

.  0000.^3 
.  000033 
.000034 
.  000033 
.000038 
.0000J4 
.000083 
.000087 
. 000100 
.000133 
.000167 
. 000300 
.  0002GG 
.  000r>84 
. 000810 
.001134 

.  oouno 

.001617 
.  002250 
.001500 
. 002000 
.002000 
.001833 
.002434 
.002116 
.002284 
.  002906 
.  003234 
. 003466 
.  003367 
.  004850 
,  005417 
.0007 


Permanent 
set. 


SneoeeaiTe 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000050 


.000050 


.  OoOOCd 


.000366 


003133 


0. 


Inch, 


.000033 


.000017 


0. 


000016 


000300 


.002767 


Bemarks. 


Initial  load. 


Elastic  limit. 


Micrometer  removed. 
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Applied  loads. 

Elonpition 
per  inoh. 

SacoesalTO 

elonsation 

perlxich. 

Permanent 
•et. 

Sacceaaive 

pOmanent 

aet 

Remarka. 

Total. 

Per  sanare 
inoi). 

Pounds, 
26,600 
27,000 
27,100 
24»100 

I'otmdt. 
106,0(K> 
108.000 
108,400 

Inch. 
.0667 
.0850 
.1183 

Inch, 
.0117 
.0188 
.0338 

Inch, 

Inch, 

Uliimate  atrength. 
Load  at  time  of  raptnre. 

General  eummary, 

Speciflc  gravity /..    7.8398 

Hardneaa i. 25wl8 

Tensile  strength  per  square  inch  of  original  section pounds . .  1 08, 400 

Blastio  limit  per  square  inch  of  originu  section do 60,000 

Blongation  per  tncn  after  rupture inch..       0.15 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Reduction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  ruptnre,  per  centum  of  original  section 89.2 

Position  of  rupture 1"  from  middle  of  stem 

Character  of  broken  surface fine  granular  70  per  cent.,  dull  center  30  per  cent. 

Elongation  of  Inch  seotiooa "41,  ".14,  ".12  f'.  24  tractored  seotionB),  ".18^  M 
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No.  347. 

.   TenHanTent 
Marks  on  bar,  *2^' 
Diameter,  ''.664. 
Sectional  area,  J25  square  inch. 
Length,  3". 


Applied  losda. 


Total, 


2S0 
1,250 
2.500 
a,  760 

5^000 
6.250 
7.500 
8,760 
10.000 
10,250 
10.500 
10.750 
11.000 
11,250 
11.500 
11.750 
13.000 
12.250 
12,500 
12.750 
18.000 
18,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,250 
15,500 
15.750 
10.000 
16,250 
16.  NM) 
16.750 
17.000 
17.250 
17,500 
1R,000 
18,500 
10,000 
19,500 
20,000 
20.000 
20,600 
21.000 
21.500 
22,000 
22,500 
23,000 
28.500 
24.000 
24.500 
25,000 
26,500 
26^000 
26.500 
27.000 
24.000 


PertqiiAre 


PoundM. 
1.000 
6.000 
10,000 
15.000 
20.000 
25,000 
80.000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
61,000 
52.000 
63,0U0 
54.000 
55,000 
66,000 
67,000 
58,000 
60,000 
60.000 
61.000 
62.000 
63,000 
64.000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
80.000 
82.000 
84.000 
86.000 
88»000 
90.000 
92.000 
94.000 
96.000 
98,000 
100.000 
102.000 
104,000 
106,000 
108,000 


Slonntioii 
permoh. 


Inch, 
0. 

.000100 
.000238 
.000366 
.000500 
.000633 
.000838 
.000966 
.001166 
.001166 
.001200 
.001233 
.001266 
.001800 
.001333 
.001866 
.001400 
.001400 
.001433 
.001500 
.001533 
.001566 
.001600 
.001633 
.001733 
.001783 
.001766 
.001800 
.001900 
.002033 
.002066 
.002100 
.002200 
.002483 
.002766 
.003166 
.003766 
.004600 
.005633 
. 007166 
.008933 
.010533 
.012333 
.  014000 
.015100 
.016233 
.01841)0 
.020'WO 
.023266 
.025033 
.028833 
.031106 
.034338 
.0.386U0 
.043266 
.0467 
.0533 
.0633 
.09  JO 


Sao««MiTe 

eloniattoii 

perinoh. 


IndL 

0. 

.000100 
.000133 
.000133 
.000134 
.000133 
.000200 
.000133 
.000200 

0. 

.000034 
.000033 
.)M0033 
.000034 
.000033 
.000003 
.000034 

0. 

.000033 
.000067 

.oooats 

.00(033 
.000034 
.0000.33 
.000100 

0. 

.000033 
.000034 
.000100 
.000133 
. 000033 
.000034 
.000100 
.  0002:)3 
.000333 
.000400 
.000600 
.000834 
.001033 

*. 001333 
.001767 
.001600 
.001800 
.002567 
.000200 
.001133 
.002167 
.002800 
.002566 
.002667 
.002000 
.002333 
.003167 
.004267 
.004666 
.003434 
.0066 
.0100 
.0267 


Permanflnt 

Mt. 


IndL 


0. 
0. 
0. 
0. 

a 

0. 

a 

0. 
0. 


0. 


SaooraslvD 

permanent 

•et. 


Ineh, 


0. 


.000033 


.000083 


.000333 


.003133 


.011766 


.000033 


0. 


.000300 


002800 


008633 


Romarks. 


Initial  load. 


Elastic  limit. 


Rested     under    initial 
load  lo  bonis. 


Miororaetor  removed. 


Ultimate  strength. 
Load  at  time  of  rnptnre. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  108,  uOO 

Blaatio  limit  per  sanare  inch  of  original  section ,'. do 03  000 

Biongation  per  inch  after  mptare inch..    0. 'l6G6 

K  ongation  per  inch  under  strain  at  elasticlimit dcJI  .OO'lOO 

R«  Inotion  in  diameter  at  point  of  rnptnre do...         .'i24 

Bediiction  in  area  after  raptnre,  per  centam  of  original  section 3g  2 

Positlonof  rm»tnre...„ 1"  from  mrk 

Character  of  broken  surface fine  gmnnlar,  dall  smoky  center 

Slongation  of  inch  sections ".08,  ".15,  (".  27  fractured 'section) 
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No.  338. 

Temiim  Test. 
Marks  on  bar,  ^  ^" 
Diameter,  ''.564. 
Sectional  area,  .25  square  incb. 
Length,  6''. 


Applied  loads. 

Elonjzation 
per  inch. 

Saccessive 

elongation 

penncli. 

Permanent 
set. 

Saocessire 

permanent 

set. 

Remarks. 

TotaL 

Persqaare 
inch. 

Poundt. 

250 

1,250 

2,500 

8.750 

6,000 

6,250 

7,500 

8,750 

10.000 

10, 250 

10, 500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12, 000 

12. 250 

12,500 

12, 750 

13,000 

13. 250 

13,500 

13, 750 

14,000 

14,250 

14,500 

14,750 

15, 000 

15,250 

15,  500 
15, 750 

16,  000 
16,250 
16,500 
16,760 
17,000 
17,250 
17,500 
18,000 
18,500 
10, 000 
19.600 
20,000 
20,500 
21,000 
21, 600 
22, 000 
22,500 
23. 000 
23, 500 
24, 000 
21,500 
25. 000 
25, 500 
26, 000 
20, 500 
27, 000 
27, 150 
24,  900 

.   Founda. 
1,000 
5, 000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,  000 
40,000 
41,000 
42, 000 

43,  000 

44,  000 
46,000 
46, 000 
47, 000 
48,000 
49, 000 
50, 000 
51,000 
52.000 
53,000 
64, 000 
65, 000 
50,  000 
6;.  000 
58,000 
59,  000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,  OUO 
66.000 
67.000 
68, 000 
69, 000 
70,  000 
72, 000 
74,000 
76, 000 
78,000 
80.000 
82,000 
81, 000 
86,000 
88.000 
9ii,  000 
92,  000 
94,  000 
96.  000 
08,000 

100, 000 
102,  000 
104, 000 
106,000 
108.  000 
108, 600 

Inch. 
0. 

.000063 
.  000250 
.  000116 
.000566 
.  000716 
.  000883 
.001050 
.  001216 
.  001250 
.001283 
.001316 
.  001350 
.  001383 
.  001416 
.001450 

.  oouai 

.001516 
.001566 
.001600  • 
. 001G33 
.  001GG6 
.  001700 
.001733 
.  001800 
.001816 
.001866 
.  001916 
.  002033 
.002083 
.  002250 
.  002416 
.  002066 
.  003106 
.  C0356G 
.  003900 
.  0U4683 
. 0052G6 
.  006000 
.007433 
. 000200 
. 010966 
.012916 
.014(i.33 
. 016200 
.  018006 
.  020283 
.022316 
.  024783 
.  027283 
.  030366 
.  033200 
.  037033 
.041116 
.  0483 
.  0533 
.  OO'iO 
.0810 
.  1000 

Inch. 
0. 

.  ooooai 

.  000167 
.  000166 
.  000150 
.000150 
. 000167 
.  000167 
.000166 
.000034 
.  000033 
.  000033 
.000034 
.000033 
.  000033 
.  000034 
.  000033 
.  000033 
.  000050 
.  000034 
.  000033 
.  000033 
.  000034 
.000033 
.000067 
.000016 
.  00U050 
. 000050 
.  000117 
.  000050 
.000167 
.  000166 
.  000250 
.  000500 
.  000400 
.  000334 
.  000783 
.  000583 
.  000734 
. 001433 
.  001767 
.  001766 
.001950 
.  001717 
.  001567 
.  001866 
.  002217 
. 002033 
.  002467 
. 002500 
.  003083 
.  002834 
.  003833 

.  m\o^ 

.  007184 

.0050 

.0117 

.0166 

.0184 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JneA. 
0. 

Initial  load. 

Elastic  limit. 

Miorometor  remoTod. 

Ultimate  strenicth. 
Load  at  time  of  ruptare. 

• 

.  000016 

.000016 

.000033 

.000017 

'".'666050' 

"**.' 666617" 

.  000116 

.000066 

.  001016 

.000900 

«. 

.003583 

'.002567 

............ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  108,600 

Elastic  limit  per  sqnare  inch  of  original  section .do  ...    69,000 

Elongation  per  inGU  after  rnptnre inch..    0. 116 

Elong.itlon  per  inch  under  strain  at  elasticlimit do  ...  .001916 

Ke<luction  in  diameter  at  point  of  rapture do 084 

lied  net  ion  in  area  af  t«r  rupture,  per  centnm  of  original  section 27. 6 

Position  of  ruptare ''.  90  fh>m  neck 

Character  of  brolcen  surface ., flnegranalar;  doll  spot;  ".1  eccentrto 

Elongation  of  Inch  sections ".05,  ".07,  ".10,  ".12,  ".13  (".22  fractured  section) 
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No.  348. 

Tension  Test. 

Marks  on  bar,  ^^" 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

LcDgth,  3'^ 


Applied  loads. 


Total. 


Pounds, 
250 
1,250 
2.500 
3.750 
5,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10.  500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12, 000 
12,250 
12,500 
12,750 
13. 000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
1  "1,250 
15.500 
15, 750 
10,000 
16,250 
10,500 
iei,750 
17,000 
17,250 
17.500 
18,000 
18,500 


Per  sqaare 
incn. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
62,000 
5»,0U0 
54,000 
55*000 
50,000 
57,000 
58.000 
59,000 
60.000 
61,000 
62,000 
63,000 
64.  Oi)0 
65.000 
66,000 
67,000 
68, 0.)0 
69,000 
70,000 
72,000 
74,  000 


Elongation 
per  inch* 


Inch. 
0. 

.000100 
.000233 
.000306 
.000?66 
.000766 
.000866 
.001000 
.001200 
.001200 
.001233 
.001266 
.001300 
.001333 
.001366 
.001400 
.001433 
.001466 
.001533 
.001566 
.001600 
.001633 
.001066 
.001700 
.001766 
.  001866 
.001966 
.002006 
. 002200 
.  002433 
. 002733 
.  00:<233 
.003706 
.004506 
. 005266 
.006000 
.000666 
. 007100 
.008766 
.  010033 
.  0116C6 


Sacoeuive 

elongation 

per  inch. 


Ineh, 

0. 

.000100 
.000133 
.000133 
.  000200 
.000200 
.000100 
.000134 
.000200 

0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
. 000033 
.000007 
. 000033 
.  000034 
.  000(K{3 

.  uooo:j3 
.  oooo:i4 

. 00UUC6 
. 000100 
.000100 
.000100 
.000134 
. 000233 
.  000300 
.  OOU500 
.  000533 
.000800 
.  00071.0 
.000734 
.  0OU666 
.  000434 
.001060 
.  001267 
.001G33 


Permanent 
set. 


Saccesslre 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


0. 


Remarks. 


Initial  load. 


.000066 


.000100 


.000333 


.002233 


.000066 


.000034 


.000233 


.001900 


k  \ 


Elastic  limit. 


TJltimate  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  Rection ponnds. .    74, 000 

Elastic  limit  per  square  inch  of  original  section do....    56,000 

Elongation  per  inch  after  ruptnro inch . .      0. 100 

Elongation  per  inch  under  strain  atelantic  limit do 001766 

KfMlnctlon  in  diameter  at  point  of  rupture   do 000 

Keduction  in  area  after  rnpturo,  per  centum  of  original  Bection 000 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface,  granular,  silvery,  luster;  fracture  occurred  at  a  defective  spot  In  the 

metal,  covering  20  per  cent,  of  the  fractured  surface. 
Elongation  of  inch  sections .^ —  .^ ^,«.,.^^....^».. ^.,,.,....".01,  ".Ol,".01 
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TESTS  OF  IROK  AND  STEEL. 


No.  404. 

TenHon  Test 

Marks  on  bar,  ^^" 

Diameter,  ''.564. 

Sectional  area,  .25  sqaareiacb. 

Length,  6''. 


Applied  loadB. 


TotaL 


Pounds. 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,600 
8.750 
10,000 
10,250 
10.600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
L 14. 600 
"  14, 760 
15,000 
15,260 
15,500 
15,760 
16.000 
16.250 
16,600 
10,750 
17.000 
17,250 
17, 500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
23,600 
24,000 
24,500 
25,000 
26,500 
26,000 
26,150 


Per  square 
inch. 


Poundi. 
1,000 
6.000 
10.0U0 
15.000 
20.000 
2  J,  000 
80,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 

45,qoo 

46.000 
47.000 
48,000 
49,000 
60,000 
61,000 
6'i,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60.000 
61,000 
62,000 
68,000 
64,000 
65,000 
60,000 
67.000 
68,000 
69,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100, 000 
102, 000 
104,000 
104,600 


Elongation 
per  inch. 
/ 


Inch, 
0. 

.000100 
.000267 
.000438 
.000567 
.000717 
.000900 
.001007 
.001250 
.  001207 
.001300 
.001833 
.  001867 
.001400 
.  001450 
.  001467 
.  001517 
.001550 
.001583 
.  001017 
.  001650 
.001683 
.001717 
.001767 
.001800 
.001850 
.001917 
.  001950 
.002017 
.002083 
.  002133 
.002233 
.002467 
.002733 
.003217 
.003550 
.004467 
.005488 
.006367 
.007983 
.009667 
.011417 
.013000 
.014838 
.016800 
.019167 
.  020867 
.023050 
.025467 
.028638 
.081250 
.034500 
. 038000 
.  044167 
.0500 
.0583 


SaccessiTe 

clouj^fttion 

per  inch. 


Inch. 
0. 

.000100 
.000167 
.000166 
.  000134 
.000150 
.  000183 
.000167 
.000183 
.000017 
.000033 
.000033 
.000034 
.000033 
.  000050 
.000017 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000050 
.000067 
.000033 
.000067 
.000066 
.000050 
.000100 
.000234 
.000266 
.000484 
.000338 
.000917 
.001016 
.000884 
.  001016 
.001684 
.001750 
.001583 
.001833 
.001967 
.  002367 
. 001700 
.002188 
.002417 
.003166 
.002617 
.003250 
.003500 
.006167 
.005833 
.0083 


Permanent 
set. 


Indk, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000017 


000017 


000033 


000067 


000583 


,003850 


Saooeasive 
permanent 

aet. 


Ineh. 


.000017 


0. 


.000016 


.000034 


.000510 


.003267 


BemArka. 


Initial  load. 


Blaatio  limit 


Hicrometer  removed. 


Ultimate  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    104  000 

Elasticlimit per  eanare inch  of  originarsectlon do....      6^000 

Elongation  per  inon  after  raptare inch..      0.0583 

Elongation  per  inch  under  strain  at  elastic  limit do 002138 

Redaction  in  diameter  at  point  of  mpture do 024 

Redaction  in  area  after  mpture,  percentumof  original  section 'g.4 

Position  of  raptnre 2".  23  from  neck 

Character  of  broken  sorface,  granular,  radiatin;;  from  a  small  doll  spot  at  oircumforonce  of  fractured 

surface. 
Elongation  of  inch  sections ''.06,  ".06,  ''.  07  ( ".  07  fractured  section},  ".  05,  ".  Oi 


r 


TESTS   OF  IRON   AND   STEEL. 

No.  405. 

Temum  Test. 
Marks  on  bar,  *^* 
Diameter,  ''ML 
Sectional  area,  .25  square  inch. 
Length,  &'. 
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Applied  loads. 

BlosgaMon 
perlnoh. 

SoiocesslTe 

elongation 

perlnoh. 

Permanent 

set 

Saooeaalye 

permanent 

set. 

Remarks. 

Total 

Per  square 
Ineh. 

Pipiindf. 
250 
1,250 
2,600 
8,750 
6,000 
8,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13.250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
18,000 
18.250 
18.500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22,600 
23.000 
23.500 
24.000 
24.500 
25,000 
25.500 
26.000 
26.500 
28.020 
24,800 

PowndM. 

1,000 
6.000 
10,000 
16,000 
20.000 
26,000 
80,000 
85.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
63,000 
64,000 
65.000 
68,000 
57.000 
58.000 
59,000 
80.000 
81.000 
82,000 
83,000 
84,000 
86,000 
66.000 
87.000 
88.000 
89.000 
70,000 
72,000 
74,000 
78.000 
78,000 
HO.  000 
82.000 
84.000 
88.000 
88,000 
90,000 
92,000 
94,000 
98.000 
98,000 
100,000 
102,000 
104,000 
108.000 
107,880 

JmM. 
0. 

.000188 
.000300 
.000487 
.000800 
.000783 
.000960 
.001100 
.001283 
.001300 
.001338 
.001387 
.001400 
.001433 
.001487 
.001517 
.001550 
.001583 
.001617 
.001650 
.001700 
.001717 
.001787 
.001800 
.001888 
.001933 
.001983 
.002050 
.002150 
.0023d3 
.002550 
.002800 
.003167 
.003800 
.004483 
.004900 
.005917 
.006833 
.008000 
.009233 
.010700 
.012383 
.014500 
.  016167 
.018167 
.020167 
.022487 
.024417 
.027333 
.029887 
.032717 
.036333 
.039833 
.0467 
.0533 
.0800 
.0717 
.0983 

JneA. 

a 

.000183 

.0u0187 

.000167 

.000138 

.000183 

.000167 

.000150 

.000183 

.000017 

.000033 

.000034 

.000038 

.000038 

.000034 

.000050 

.000033 

.000033 

.000034 

.000033 

.000050 

.000017 

.000050 

.000033 

.000083 

.000050 

.000050 

.000087 

.000100 

.000233 

.000187 

.000250 

.000387 

.000833 

.000683 

.000417 

.001017 

.000918 

.001167 

.001233 

.001467 

.  001683 

.002117 

.001687 

.002000 

.002000 

.002300 

.001950 

.002918 

.002334 

.003050 

.  003616 

.003500 

.006867 

.0088 

.0087 

.  0117 

.0266 

IneK, 

0- 

.000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 

IndL 
0. 

•  000017 
0. 

.000018 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
ElsfltiG  limit. 

Micrometer  removed. 

Ultimate  strenfrth. 
Load  at  time  of  ruptare. 

.000050 

.000017 

.000050 

0. 

.000083 

.000038 

• 

.000233 

.000150 

■ 

.001633 

.000400 

.005387 

.008734 

t 

General  aummary. 

?w?«  ite*5*** '*•' '^"/^J'^S^  «' ^^'^^^nal  section pounds.. 

Elastic  limit  per  square  Inch  of  original  section fTdo 

Kongation  per  indi  after  rnptnre.r.. ...::.":;.. inch** 

Eloniration  per  inch  ander  strain  at  elastic  Umit.. !!  I!  17//.^.^///."'.  *.*.'.'. '.'.■.".*.*'■.".' '."'.do..'.*. 

RSdS^^2Si»fiSf-^i£r'*p!*"*«'™p*"~ .....::......... :............:3S;:::     .«i^ 

pSi^l^i'SfX^n,^:.'"^^^^^^  •V'l5fh>mDeck 

E?oJS2fnn*'«f*Wh"  Sif*®* "//.i'ilir.y.gii'nniarSo'perceii'.dnn.'ra^  20  percent 

elongation  uf  inch  sedjions ...-".08,  «  08; ". 09,  ".  10, ".  16  (".  18  fractured liectlpn\ 


107,880 
58.000 
0.1160 

.001983 
.004 


\ 
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TESTS   OF   IRON   AND   ST££L. 


Ko.  408. 
Compression  Test 

[Hoop  Ac,   8"  steel  B.  L.  rifle.) 


Marks  on  bar,  ^^ 

Length,  8''.972. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
*20, 000 
25.000 
80. 000 
»1,000 
3*2, 000 
33,000 
34,000 
3o,  000 
36, 000 
37,(J00 
3K,  000 
31^,000 
40,000 
41,000 
42, 000 
43,  oyO 
44.060 
45,000 
40,000 
47,000 
48.000 
40, 000 
50,000 
51, 000 
52. 000 
53,000 
54,000 
65, 000 
66,000 
67.000 
58,000 
50,000 
60. 000 
61.000 
62,  000 
63,000 
64,000 
65, 000 
6(1, 000 
67,000 
68.000 
60,000 
70.000 
82,800 


For  Bouare 
iucn. 


Povndt. 
1,(00 
5,000 
10,000 
ir,,000 
20, 000 
2.5, 000 
30,000 
31,000 
32, 000 
3:t,  000 
34,000 
35, 000 
36,000 
37,000 
3H,000 
o9.000 
40,000 
41.000 
42, 000 
4:i,000 
44,000 
45, 000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
.56,000 
57, 000 
58,000 
59.000 
60,000 
61,000 
62,000 
68.000 
64,000 
63,000 
66,000 
67,000 
68.000 
69,000 
70.000 
82,800 


Compres- 

sioD  per 

inch. 


Siicoensive 

coinpres-    Permniient 
sioii  per  set. 

incli. 


Inch. 
0. 

.000083 
.  000250 
.000400 
.  000."S67 
.  000717 
.  000867 
.000883 
.000900 
.  000933 
.001000 
.  001017 

.ooiorM) 

.  001083 
.001100 
.0011^ 
.  001167 
.  001200 
.  0U1238 
. 001250 
.001283 
.  001333 
.001367 
.001400 
. 001433 
.001483 
.001517 
.  001533 
.001507 
.001583 
.001050 
.001083 
.001700 
.  001717 
.001750 
.001800 
.  001850 
.  001867 
.001900 
.  001933 
.001983 
.  002050 
.  002250 
.  002400 
.  0028.50 
.003117 
.  003417 


Successive 

permanent 

set-. 


Remarks. 


Inch. 
0. 

.000083 
.  0001G7 
.  0001.50 
.000107 
.000150 
.000150 
.000016 
.  OU0017 
. 00C033 
.  O00<.67 
. 000017 
.  000033 
.  000033 
.000017 
.000033 
.  000034 
.000033 

.  00003:^ 

.000017 
.  000033 
.  000050 
.000034 
.000033 
. 000033 
.  000050 
.  000034 
. 000016 
.  0000.34 
. 000016 
.  000067 
.  000033 
. 000017 
.000017 
. 000033 

.  oooor»o 

.  00OO.)O 
.  000017 
.  0000»3 
.000033 
.  000050 
.  000067 
.  000200 
.0001.50 
.  0004.50 
.  000267 
.  000300 


Inch. 


0. 
0. 
0. 

0. 


IneJL 


I      .000017  .000017 

I       .000017         0. 

.  000033  .  000016 


1 

.000050  1   .000017 

1 

............  ^.. 

.000067 

.000017 

1 

. 000083    . 000016 

.  000083    6. 

.  000100 

.000017 

.  000100 

0. 

.  000133    .  000033 

1 

1 

Initial  load. 


001317  .001184 


Elastic  limit. 
Perceptible  deflection. 


TJltlmate  strength. 


General  eummary. 

Elastic  limit  per  sqaare  inch  of  oripnal  section pounds..       85,000 

Compression  per  inch  under  stress  at  elssticlimit inch..    0.002050 

Ultimate  streostb  per  sauaro  inch  of  original  seoLion) pounds . .        82. 800 

Manner  of  failure triple  flexure 

Maximum  deflection  after  the  test lnoh..  .4$ 


TESTS   OF  IBON  AND   STEEL. 


3G7 


No.  409. 
Compression  Test. 

[Hoop  A«  8"  B.  L.  rifle.] 

Marks  on  bar,  ^^ 

Length,  ".895. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


TotaL 


Pound». 
1,000 
A.  000 
10,000 
lA.  000 
20,000 
2.1,000 
80.000 
31,000 
82,000 
33,000 
84,000 
85,000 
36.000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
50,000 
57,000 
5a  000 
50,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66.  000 
67,000 
68,000 
60,000 
70,000 
78.400 


Per  aqnare 
inch. 


Pounda. 
1.000 
5,000 
10,000 
15,000 
20,  Olio 
25.000 
80,000 
81,000 
32,000 
8.3,  Oi  0 
34,000 
35,000 
86,000 
37.000 
88.000 
39,000 
40, 000 
41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
63,000 
54,000 
5.S,000 
66,000 
67,000 
68,000 
58,000 
60.000 
61.000 
62.000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
60.000 
70.000 
78,400 


Compres- 
sion per 
incn. 


Inch. 
0. 

.000117 
.000267 
.000433 
.000583 
.000750 
.000867 
.000933 
.000950 
.000067 
.001000 

.  ooio:i3 

.001083 
.001117 
.001150 
.001183 
. 001233 
.001267 
.001300 
.001333 
.001350 
.001383 
.001417 
. 001450 
.001483 
.001500 
.001533 
. 001567 
.  001600 
.U0l6;id 
.  001667 
.0017  0 
.001717 
.001750 
.001800 
.  001833 
.001867 
.001017 
.001067 
.002000 
.  002050 
.002100 
.002187 
.  0022a3 
.002417 
.002733 
.003283 


Soccessive 

compres- 

sioDper 

iiicn. 


Ineh, 
0. 

.000117 
.0001^0 
.000166 
.OOOliSO 
.000167 
.000117 
.000066 
.000017 
.000017 
.000033 
.000033 
.000050 
.000034 
.000033 
.  00U0:i3 
.000050 

.  oooo:i4 

.  000033 
.  0110033 
.  000017. 
.  00(i033 
. 0OUO34 

.  oooo:)3 

.000033 
.  000017 
.000033 
. 0U0034 
.000033 
.  0U0033 
.  000034 
.  000033 
.  000017 
.  000033 
. 0C0050 
.  000033 

.  0(ioo:u 
.  oooor>o 

.  OOOO.'SO 
. 000033 
.000050 
.000030 
.000067 
.000116 
. 000134 
.000316 
.000550 


PermaneDt 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SuccesniTe 

purinanent 

set. 


RcniJirks. 


Inch. 


0. 


0. 


0. 


.000017 


.  000017 


Initial  load. 


.000017 


.000017 


0. 


.000033 


.00U083 


.  001217 


.  000016 


Perceptible  deflection. 


DnAeotion  disappeariHl 
when  released  to  luitiiil 
lend. 

Elastic  limit. 


.000030 


.001184 


Ultimate  strength. 


General  Bummary. 

Elastic  limit  per  square  inch  of  orisrinal  section ponndn..      63.  ooo 

Compression  per  inch  nnder  strera  at  elsstic  limit inch..  0.  oirjcoo 

Ultimate  strenjrtJi  per  square  inch  of  original  section poautU..      7H.4i>u 

Manner  of  failure, triple  flfxuio 

^azlmnna  deflection  af^r  tt)e  test inch-.  08 


c^ery  Aoo/?  o/^yj 
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No.  410. 
Teniian  Teit. 


Marks  on  bar,  ^  ^" 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


TotoL 


Povmtt. 
250 
1,250 
2,500 
3,790 
5,000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,730 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,260 
14.500 
14.750 
15,000 
15.250 
15,600 
15.750 
16,000 
16,250 
16,500 
10.750 
17,000 
17.230 
17.500 
18.000 
18,5  0 
10, 000 
10.500 
20,000 
20,500 
21.000 
21,600 
22,  OUO 
22,500 
2:1.000 
23,500 
24  000 
24.600 
25.000 
2.'>.  500 
25. 810 
22,900 


PerMiure 
inoiu 


Poundt, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40.000 
41.000 
42,000 
48,000 
44.000 
45.000 
46.000 
47,000 
48.000 
40,000 
60,000 
51.000 
52.000 
53,000 
64,000 
65,000 
56.000 
57,000 
68.000 
59,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65.000 
66,000 
67,000 
68,000 
60.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82  000 
81.000 
86.001) 
KH,  UOO 
9U,VU0 
02.  000 
94,000 
96,000 
98,000 
100.000 
102,000 
103, 240 


EloD|C»tkni 
per  ineh. 


Inek. 
0. 

.000117 
.000288 
.000450 
.000617 
.000767 
.000050 
.001100 
.001267 
.001288 
.001317 
.001350 
.001383 
.  001417 
.001450 
.001483 
.  001517 
.001550 
.OOlGOOr 
.001650 
.001683 
.001717 
.001767 
.001833 
.001950 
.002017 
.002200 
.002498 
.002867 
.003200 
.003867 
.004717 
.  005717 
.006333 
.007167 
.007800 
.00(1633 
.009467 
.010767 
.012138 
.013888 
.016133 
.018633 
.020^00 
.022230 
.024883 
.027500 
.  030:133 
.  033717 
.0367 
.0438 
.0183 
.0550 
.0633 
.0817 
.1133 


BaeoeMlTe 

elongiUon 

per  inch. 


IndL 
0. 

.000117 

.000166 

.000167 

.000167 

.000150 

.000183 

.000150 

.000167 

.000016 

.000034 

.000033 

.00003  J 

.000034 

.000033 

.000033 

.000034 

.U00033 

.000050 

.000050 

.000033 

.000034 

.000050 

.000066 

.000117 

.000067 

.000183 

.000J38 

.000434 

.000338 

.000667 

.000850 

.001000 

.000816 

.000034 

.000638 

.000838 

.000834 

. 0U1800 

.001866 

.001750 

.002350 

.002500 

.001667 

.001950 

.002633 

.002617 

.00*2838 

.003384 

.002988 

.0066 

.0050 

.0067 

.0083 

.0184 

.0316 


PtofiDaiieBt 
•eu 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 


.000017 
.000017 
.000017 


000017 


000033 


000100 


,000917 


004217 


008117 


SoooeMlre 
pemuuMBt 


Inch, 


0. 


.000017 
0. 
0. 


.000016 


.000067 


.000817 


Initial  loftd. 


Elastic  limit 


008800 


,008900 


Micrometer  reuored. 


Ultimate  strenKth. 
Load  at  time  of  rapture. 


Speclflo  graylty 


General  summary. 


lardness 


7.8611 

23.17 

108.240 

65.000 

0.1667 

.001838 

.134 


Tensile  strength  per  square  inch  of  orieinal  section. pounds 

Blastic  limit  per  square  inch  of  originarsectlon do  . 

Blonsation  per  inch  after  rupture inch 

£lonfmtion  per  inch  under  strain  at  elastic  limit do.. 

Red  act  jon  in  diamater  at  point  of  rupture  do  . 

Redaction  In  area  after  rupture,  per  centum  of  original  section 41.9 

Pnaitlonof  niptupe 2"  (vomnt<ik 

Oharacterof  broken  surface ..  grasnlar,  with  dull  smoky  center 

Bhiogation  of  inch  sections "JO  (".SlIhMtared seotlOD), 'M8,  M8.  'M4,  ".08 

S.  Ex.  36 24 


i_ 


870 


TBSTH   OP   IBOH   AND   STKEL. 


Marks  on  bar,     f" 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


No.  411. 
TetuioH  Ttxl. 


S6,l)00 

4(1,000 

41,000 
4I,00« 


G8,000 
M,000 


80,000 
SI,  MO 
M,000 


Oeneral  ninntitnf- 

TowOo  atrmctli  par  sqiun  Inob  oforiciDkl  MCtiOD 

SlartlO  limit  per  iqiMn  Inoh  of  orlglDM  MOtioo 

ElontUlMi  per  Inon  kftar  rnptan 

OD  par  iDoh  nndar  BlrAin  Bt  rlaittlo  limit -.- 

jn  In  dUuDslsr  M  point  of  niptare 

in  la  vrtA  iftw  mptare,  per  ceDlnm  of  original  Mctlon 


Id  •Mtlan). 


ss.o<:e 


„ .....,, ._.". iftom  mlddlA 

...gntonlw,  wttLdoll  ^wkjoenter 
".lI,-.li".W.".U".» 
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No.  412. 

Teiman  Test 
Marks  on  bar,  ^  ^" 
Diameter,  ".6^4. 

Sectional  area,  .25  square  inch.       ' 
Length,  6''. 


Applied  loads. 


Total 


PowuU. 

250 

t250 

2,500 

3,750 

5.000 

0,250 

7,500 

8.750 

10,000 

10.260 

10,500 

10,750 

ll.OOO 

1I,25C 

11.500 

11,750 

J2.000 

12,250 

12,500 

12,750 

13.000 

13. 250 

13.500 

13.760 

14.000 

14,250 

14,500 

11,750 

15.000 

15.2.V0 

15,500 

15.750 

18,000 

10,250 

10,500 

16,750 

17.000 

17,200 

17.500 

1R,000 

18  600 

19.000 

10,500 

211.000 

20. 500 

21,000 

21,500 

22.000 

22,500 

23.000 

23,500 

24.000 

24,500 

25,000 

25,500 

28,000 

20,080 

23,000 


Per  square 
inon. 


Povndi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
04,000 
65. 000 
60.000 
67,000 
68,000 
fiO.OOO 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
94,000 
06,000 
08,000 
100,000 
102,000 
104,000 
104,820 


I 


Elongation 
per  inch. 


Inch, 
0. 

.000183 
.000300 
.000450 
.000600 
.000717 
.000017 
.001067 
.  001233 
.  001267 
.001800 
.001333 
.001367 
.001400 
.001483 
.001467 
.001500 
.001533 
.001^ 
.001617 
.001650 
.001683 
. 001717 
.001750 
.  001817 
.001867 
.002017 
.002067 
.002233 
.002500 
.002833 
.  003217 
.003667 
.004417 
.005833 
.005917 
.007000 
.007883 
.  009133 
;  010350 
.012333 
.014500 
.016500 
.018333 
.020333 
.022800 
.025000 
.027800 
.031000 
.0367 
.0400 
.0450 
.0517 
.0567 
.0700 
.0900 
.1067 


SaooesslTe 

eloD|Fatioa 

per  inch. 


IndL 
0. 

.000133 
.000107 
.000150 
.  000150 
.000117 
.000200 
.  000150 
.000106 
.000034 
.  000033 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.0000.33 
.000050 
.000034 
.000033 

.oooa-» 

.000034 

.  0(i0033 

.000007 

.000050 

.000150 

.000050 

.000166 

.000267 

.000333 

.000384 

.000450 

.000750 

.000916 

.000584 

. 001083 

.000833 

.001300 

.001217 

.001983 

.002167 

.002000 

.001833 

.002000 

.002467 

.002200 

.002800 

.003200 

.0057 

.0033 

.0050 

.0067 

.0050 

.0133 

.0200 

.0167 


Permanent 
set. 


Inch, 


0. 
0 
Ol 

0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000060 


.OOOOSO 


.000333 


.002300 


.006612 


SuooessiTe 

permanent 

set 


^fMM. 


0. 


00008S 


.000017 


0. 


.000283 


.001W7 


.004813 


Samarks. 


Initial  load. 


ElastioliBiii. 


Mierometer  remoTed. 


intimate  streni^h. 
Load  at  time  of  mpinre. 


General  summary^ 

Tensile  strenf^h  per  square  inob  of  original  section pounds..  104,820 

Elastio  limit  per  sanare  inch  of  original  sect  ion  do 57, 000 

Elooji^ion  per  inch  after  ruptnre ' 1.  inch..    0.1817 

Klof  I  gat  ion  per  inch  nnder  strain  at  elastic  limit   do .001867 

liMluci  inn  in  diameter  at  point  of  rapture do...     ..124 

Uedoction  in  area  after  rapture,  per  centnra  of  orij^inal  section ...     *  39. 3 

PfMitioQ  of  raptare 2".20  IVom  neck 

Character  of  broken  sorface ...granular,  with  doll  smoky  oenter 

Slotieation cf  inch aectiona ''09 ("26  firactured section), ".  17, 'MO,  ". 00, ". 09 
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No.  4io; 

Compression  Test 

[Hoop  B»  8-iaoh  stoel  B.  L.  rifle.] 


Marks  on  bar,  ^^ 
Length,  8''.990. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 


Applied  loada. 


Total. 


Poundf. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
81,000 
82.000 
33,000 
34,000 
85,000 
86,000 
37,000 
88.000 
30.000 
40,000 
41,000 
4*2,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
6.%  000 
66,000 
67,000 
66.000 
60,000 
70,000 
84»100 


Per  Aoaare 
inou. 


Pound*. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
64,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40, 000 
41,000 
42, 000 
43,000 
44,000 
45,000 
40.000 
47.000 
48.0n0 
49. 000 
50.000 
51.000 
52, 000 
53,000 
54,000 
55,000 
.•SB,  000 
57.000 
58,000 
50,000 
60,000 
61,000 
62,000 
63.000 
64.000 
65,000 
66,000 
67.000 
68.000 
60.000 
70,000 
84.100 


Compres- 
sion per 
incn. 


Inch. 

0. 

.000100 
. 00023a 
.000400 
.000567 
.000717 
.000883 
.000000 
.000033 
.000967 
.001000 
.00P033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.  001300 
.  001.^33 
.001383 
.001417 
.001450 
.  001467 
.001500 
.001533 
.001567 
.001600 
.0016:)3 
.001667 
.001700 
.001733 
.001767 
.001800 

-  .001833 
.001867 
.001900 
.001050 
.002050 
.  002150 
.  002267 
.002433 
.002600 
.002800 
.002933 
.008083 


Sacoeesive 
compres- 
sion per 
incn. 


Inch. 
0. 
.000100 
.000133 
.000167 
.000167 
.000150 
.000166 
.000017 
.  000033 
.000034 
.000033 
.00<K):i3 
. 000034 
.  000033 

.  oioo:j3 

. 000034 

.  wxmz 

. 000033 
.  000034 
.  000033 
.000033 
.00W50 
.000034 
.000033 
.000017 

.oooo:{3 

.000033 
.  000034 
.000033 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.0000:)4 
.000033 
.000050 
.000100 
.000100 
.000117 
.  000166 
.000167 
.000200 
.000133 
.OOOIEO 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


.  O0OO17 


.000017 


.000033 


.OOOOoO 


.OOOOjO 


.000067 


.000067 


.000300 


.000067 


Snocessive 

permanent 

set. 


Kemarks. 


JncA. 


Ou 


.000017 


0. 


.000016 


.000017 


0. 


.000017 


.000233 


.000667 


Initial  load. 


Elastic  limit. 


Perceptible  deflection. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  sqnare  inch  of  original  section ponnds . .        61 ,  000 

Compression  per  inch  nnder  stress  at  elastic  limit inch . .    0. 00 1 000 

Ultimate  strength  per  sqaare  inch  of  original  section pounds..       84, 100 

Manner  of  failure triple  flexure 

MAzlmqm  defleotion  lifter  the  teat «. .« « Inch.,  ,27 
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No.  411. 

m 

CompresHon  Test. 

(Hoop  Bs^  V  ateel  B.L.xlflB.] 

Marks  on  bar,  ^^ 

Length,  »'.970. 

Diameter,  l'M29. 

Sectional  area,  Isqaare  inch. 


AppUed  loads. 


TotaL 


Pmmdt, 

UOOC 
ft.  000 
10.000 
15,000 
20.000 
25.000 
80.000 
81,000 
83,000 
83,000 
84,000 
86,000 
80,000 
37,000 
88,000 
80.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 
61,000 
62,000 
63,000 
64.000 
65,000 
50C00O 
67,000 
68,000 
60.000 
00,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
86^400 


PerMoare 
men. 


Paund$. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50.0U0 
61,000 
62,000 
53,000 
54.000 
65,000 
56,000 
67,000 
58,000 
80,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
86,400 


Compreo- 
•ion 


iJDCl 


r 


Inch. 

a 

.000100 
.000267 
.000433 
.000600 
.000767 
.000050 
.000967 
.001000 
.001083 
.001067 
.001063 
.001100 
.001183 
.001167 
.001200 
.001233 
.001300 
.001833 
.001867 
.001400 
.  001438 
.001467 
.001500 
.001533 
. 001567 
.001600 
. 001617 
.001650 
.001683 
.  001717 
.001733 
.001767 
.001800 
.001833 
.001883 
.  001917 
.002033 
.002117 
. 002238 
.002383 
.002533 
.002767 
.003067 
.003567 
.004183 
.004850 


SaccOMiye 

compre*. 

•ion  per 

inch. 


IneK 
0. 

.000100 
.  00U167 
.000166 
.000167 
.000167 
.000183 
.000017 
.000033 
.000033 
.00U034 
.000016 
.000017 
.000038 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000083 
.000084 
.000033 
.000033 
.000034 
.OOOOliS 
.000017 
.000033 
.000033 
.000034 
.000016 
.000034 
.000033 
.000033 
.000050 
.000034 
,000116 
.000084 
.000116 
. 000150 
.000150 
.000234 
.000800 
.000500 
.000616 
.000067 


Pennanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

.000017 
.000033 


.000067 


.000083 


.000083 


.000083 


.000083 


.600100 


.000550 


.002563 


Suoocasive 
pennanent 

aet 


Ineh, 


0. 


.000017 
.000016 


.000034 


.000016 


a 


0. 


0. 


.000017 


.000450 


.002083 


Bemarka. 


Initial  kMd. 


Peroeptibla  defleodoii. 


Ultimate  strength. 


General  aumnuirif. 

Elastio  limit,  poand8,per  square  inch  of  ort^nal  section not  well  defined 

Ultimate  strength  per  square  inch  of  original  seotion ., poonds..      86,400 

Manner  of  failnre triple  flexure 

Maximum  deflection  after  the  test Inoh..        .26 
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Ko.  337. 
Teimon  Test. 


Marks  on  bar,  *i^ 

DiuDeter,  "ML 

Sccd'onal  area,  .25  square  inch. 

licngth,  &'. 


I       JLpp&cdloftda. 


TMaL 


Fto 


rsonare 


!  f. 


I 


I 


S,73» 
5»M 

7.S« 

IL73I 

M,e« 

11, 

23.M 
I1.<S9 

HfS* 

n,s» 

J1.M 

Hm 

u.set 
nkm 

HkSSO 
11.590 

n,2st 

14500 
UkOOO 

fe,0OI 

a,5N 

21,500 


23^  OM 
23,500 
21,  too 
24.SO0 

25^500 

aiooe 


1.0G0 

5^000 

10;  000 

IS.  000 

20,000 

25^000 

M,000 

33,000 

40,000 

41,000 

42.000 

43^000 

44.000 

45^000 

40,000 

47,000 

4^000 

40.000 

50,  (»0 

51.000 

52,000 

53,000 

M.OCO 

55,000 

56.000 

57,000 

51^,  000 

50.000 

60.000 

61,000 

C£.000 

63.000 

64.000 

63.000 

06.000 

97.000 

68.600 

69  000 

70,000 

72,000 

74,000 

70.000 

78,000 

80.000 

82,000 

84,000 

06,000 

88.000 

90,000 

94,000 

96.000 

98.0(W 

100,000 

102.000 

104,000 


p«riaclL 


0. 

.000116 
.000283 
.000416 
.000550 
.000700 
.000866 
.001033 
.001200 
.001200 
.001233 
.001286 
.001300 
.001333 
.001383 
.001400 
.001433 
.001466 
.001500 
.001550 
.00)583 
.001610 
.001650 
.00168J 
.001716 
.001750 
.001783 
.  001816 
.001850 
.001933 
.002000 
.002100 
.002233 
.002400 
.002700 
.002066 
.003i>50 
.004366 
.005500 
.006066 
.008583 
.010833 
.012333 
.  0143:{3 
.016333 
.018166 
.020600 
.022716 
.025000 
.027966 
.  031200 
.034666 
.038033 
.042883 
.0483 
.0350 


SoccessiTe 

elongation 

]»6rinoh. 


Inch. 
Ol 

.000116 
.000167 
.000133 
.000134 
.000150 
.0001C6 
.000167 
.000167 

a 

.000033 
.000033 
.000034 
.000033 
.000050 
.000017 
.000033 
.000033 
.000034 
.  000050 
.000033 

.  ooma 
.oooo.^l 

.01)0033 
.  000033 
.000034 

.00003:) 

.000033 
.000034 
.000083 
.000067 
.000100 
.000133 
.000167 
.000300 
.000200 
.  0O05S4 
.  000816 
.001134 
.  001460 
.001617 
.002250 
.001500 
.002000 
.002000 
.001833 
.002434 
.002116 
.002284 
. 002906 
.003234 
.003466 
.003367 
.004850 
.00.M17 
.0067 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000050 


.000050 


.OoOOCd 


.000366 


003133 


SoooeeslTe 

permanent 

set. 


Inch. 


0. 


.000033 


.000017 


0. 


.000016 


.000300 


Kemarks. 


Initial  load. 


Elastle  limit. 


.002767 


Miorometer  zemored. 


lESTS  OP   IBON   AKD  6TE£L. 

No.  339. 

TMtJoN  Test. 
Marks  OQ  bar,  ^^ 
Dianoeier,  ".S64. 
^eotional  area,  .25  Bqnare  inch. 
length,  6". 


•AppUtd  ItMd*. 


,8.T60 


X'ft.'Wi    ,         

1    »  -'-i    \  BO.  000 

0  \  BAOOO 

ID  64,000 


^»-'®S2 


Etcmnt 
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Applied  loadHi 

Elongation 
I>er  inoh« 

Stlcceasite 

eloofcation 

per  inoh. 

Permanetit 
aet. 

Sacoessire 

pennaneut 

•et 

Bemar%». 

• 

Total. 

Per  sqaare 
inch. 

Pottmft. 
27,500 
28,000 
28,400 
24.000 

pQundt. 
110,000 
112,000 
113, 600 

Inch. 
.0533 
.0650 
.0050 

Inek* 
.0066  . 
.0117 
.0300 

tfOh. 

tnek. 

Ultimate  strength. 
Load  at  time  of  rapture. 

Speoiflo  f^Yity . 
Hardneaa 


Genwal  eummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Blastic  limit  per  square  inch  of  original  section do.... 

Elongation  per  inoa  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  indiameter  at  pointof  ruptare do.... 

Reduction  in  area  after  rupture,  per  oentamof  original  section 

Position  of  rapture ''.80  from  neck 

Character  of  broken  surface fine  granular,  dull  smoky  center 

Elongation  of  inch  seotiona ".07,  ".07,  ".08,  ".10,  ".12  (".27  fractured  section) 


7.R564 

26. 8S 

113,000 

67.000 

0.1183 

.002130 

.124 


Tests  6t^  1ro«  and  sTekl. 


5?? 


No.  340. 

TeTisian  Test 
Marks  on  bar,  *  ^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loAds. 

EIOD^A^ioa 
per  inch. 

Snccessive 

elongation 

perlnch. 

Permanent 
set. 

SooceMive 

Remarks. 

TotaL 

Per  square 
inch. 

permanent 
set. 

Fmndt. 

250 

1,250 

2,600 

8,750 

5.000 

6.250 

7,500 

8,750 

10,000 

10,250 

10,600 

10,750 

U,000 

11,230 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15.500 

15,750 

16.000 

16.250 

16.500 

16.750 

17,000 

Pound*. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.00J 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,-000 
59.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
66.000 
67.000 
68,000 
69,000 
70.000 
72.000 
74,000 
76,000 
7rt,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
>  100,000 
102,000 
104.060 
106,000 
108,000 
110,000 

0. 

.000:17 
.  000250 
.000417 
.000567 
.  00073:i 
.000900 
.001083 
.001250 

.  oorjuT 

.  0013U(t 

.  ooiuaa 

.  0013G7 
.001400 
.  001433 
.  001467 
.001500 
.001533 
.001567 
.001600 
.001688 
.001667 
.001700 
.  001738 
.001767 
.001800 
.001833 
.001867 
.001033 
.001983 
.002017 
.002067 
002133 
.002«J7 
.002460 
.  002617 
.002900 
.  003217 
.003667 
.004738 
.005850 
.007888 
.009817 
.011817 
.018360 
.015883 
.017438 
.010838 
.021667 
.024488 
.027050 
.029483 
.03a?50 
.030983 
.0400 
.0467 
.0617 
.0600 
.0883 

Inch. 
0. 

.000117 
.000i:)3 
.000167 
.009160 
.000106 
.000107 
.oooik:i 

.  000107 
.000017 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.  000017 
.000033 
.  UO0U5O 

Inch. 

InitUI  load. 



'".606617  ' 
.000016 
.0000i7 

.  00U0.i3 
. 000033 

.000033 

.  0000.33 

.000034 

.000033 

.000033 

.000064 

.000033 

.000088 

.000034 

.000033 

.000038 

.000084 

.000033 

.000038 

.000034 

.000066 

.000050 

.000034 

.000050 

.000066 

.000134 

.000183 

.000167 

.000283 

.000317 

.000450 

.001066 

.001117 

.001983 

.001084 

.001800 

.001738 

.001088 

.002100 

.002400 

.001884 

.002816 

.002567 

.002433 

.003767 

.00R738 

.003017 

.0067 

.0050 

.0088 

.0233 

".060067 

"V666066" 

......  ...... 

.000067 

0. 

.000083  . 

.000016 

.000117 

.000034 

! 

Elastic  limit. 

.000250 

.000133 

17,250 

17,500 
18,000 

.001400 

.001150 

Micometer  removed. 

1 

18,500 

19,000 

***"*  •••••• 

19,500 

• 

20.000 

20,500 

21,000 

0 

21,500 

22,000 

22,500 

23,000 
23,500 

24,000 

24,500 

25,000 

25,600 

26,000 

26,500 

Ultimate  strenirth. 

27,000 

27.600 

24.800 

Load  at  time  of  mptare.  | 

General  Bummary. 

TensHe  steength  per  square  inch  of  oriflrinal  section pounds..  110.000 

Elastiolimit  per  sqnarelnch  of  original  section do 62,000 

Elongation  per  Inch  after  raptare  inch..       0.11 

Elongation  per  inch  nnder  strain  at  elastic  limit do 002017 

Bedactionin  diameter  at  point  of  rapture do .124 

Redaction  in  area  after  mptare,  per  centum  of  original  section ,       89. 2 

Position  of  rapture 1".  20  from  neck 

Character  of  broken  surface fine  granular,  dull  smoky  center 

SlongftlJOD  of  inch  sections ".05,  ".06,  ".07,  ".16  (".  28  lectured  section),  ".09 
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t£SrS   OF   ibON   AtfD   StfifiL. 


2Sro.  349. 

Tension  Test 
Marks  on  bar,  ^^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  3''. 


Applied  loads. 


TotaL 


Poundt. 
260 
1,250 
2,600 
8,750 
6,000 
8,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
U,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
10,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20.600 
20,000 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
26,000 
25,600 
26^000 
26,600 
27,000 
27,230 
24,250 


Per  Bonare 
loco. 


Pound9. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67.000 
68,000 
69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 
108.000 
108,920 


SlongatioD 
permch. 


Inek, 
0. 

.000066 
.000200 
.000333 
.000533 
.000738 
.000866 
.001066 
.001200 
.001288 
.001266 
.  001206 
.001300 
.001333 
.001400 
.001433 
.001438 
.001466 
.001500 
.001533 
.001566 
.001600 
.001633 
.001700 
.  001766 
.  001600 
.001833 
.001866 
.001900 
.  001938 
.002033 
.002066 
.002100 
.002166 
.002300 
.002466 
.002766 
.003066 
.003800 
.005033 
,007066 
.008700 
.  010033 
.012300 
.  014233 
.016300 
.018333 
.  021033 
022900 
.025700 
.028866 
.032000 
.035366 
.038800 
.0467 
.0500 
.0566 
.0733 
.1000 


SncceasiTe 

elonsailon 

perlooh. 


Inch, 

0. 

.000066- 
.000134 
.000138 
.000200 
.000200 
.000138 
.000200 
.000184 
.000033 
.000033 

0. 

.000034 
.000033 
.000067 
.030033 

0. 

.000033 
.000084 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000031 
.000033 
.000033 
.000034 
.000033 
.000100 
.000033 
.000034 
.000066 
.000134 
.000166 
.000300 
.000300 
.000734 
.001233 
.002033 
.001634 
. 001933 
.001667 
.001933 
.002067 
.002033 
.002700 
.001867 
.002800 
.003166 
.003134 
.003866 
.003434 
.0079 
.0038 
.0066 
.0167 
.0267 


Penoaneot 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


.000033 


.000066 


.000066 


000100 


,001366 


SncoeMive 

pennaoemt 

set. 


Inch, 


0. 


.000088 


,000088 


•000084 


.001286 


Initial  kMid. 


XIaatio  Untt. 


Hiorometer  romoFed. 


Uitimatfe  streofcth. 
Load  at  time  of  rapture. 


Qeneral  summarg. 

Teosllo  Btreogth  per  square  loch  of  orieioal  seotion poanas..    108,920 

Elastic  limit  per  saaare  iooh  of  origiool  sectioo do  ....      06,000 

Elongation  per  inch  aftorniptare inch..      0.1687 

Elongation  per  inch  ander  strain  at  elastic  limit do 002166 

Reduction  in  diameter  at  point  of  mptare do  ....         .124 

Reduction  in  area  after  rupture,  peroentom  of  origioid  sectioo 89.2 

PoHitioA  of  rapture ".85  from  neck 

Cliaracterof  brokeo  surface floegnuialar,  doll  smoky  oeoter 

Eloogation  of  inch  sections, ".09,^14  (".27  fractand  section) 


TESTS  OF  IROK  AND  STKEL. 
No.  350. 
Tension  Test. 
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Marks  on  bar,  ^^ 
Diameter,  '^564. 
SectioDal  area,  .25  square  inch. 
LeDgth,  3". 


Applied  loAdfl. 

Elonffatioa 
per  inch. 

SoecesaiTe 

elongaUon 

per  inch. 

Permanent 
set. 

• 

Sneoeasive 

permanent 

aet. 

Remarka. 

TotoL 

Per  square 
incn. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6.250 
7,500 
8.750 
10,000 
10,  2f  0 
10.500 
10,750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
16,750 
16,000 
16,250 
16.500 
16.750 
17.000 
17,250 
17,500 
17,760 
18,000 
18,250 
18,500 
18.750 
19.000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
26,600 
26,000 
26,500 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
302^000 
104^000 
10(^000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000500 
.000666 
.000838 
.001000 
.001166 
.001200 
.001283 
.001266 
.0013UO 
.001300 
.001388 
.001360 
.001400 
.001433 
.001466 
.001500 
.001633 
.001566 
.001638 
.001633 
.001666 
.001766 
.001766 
.001800 
.001883 
.001866 
.001900 
.001988 
.001966 
.002000 
.002066 
.002100 
.002200 
.002233 
.002300 
.002533 
.002766 
.003100 
.003566 
.004433 
.005433 
.007260 
.009333 
•  011466 
.013333 
.015738 
.017433 
.019700 
.022000 
.024666 
.027338 
.030500 
.083783 
.037833 
.041988 
.047866 

Inek. 

0. 

.000100 
.000100 
.000138 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000038 
.000038 
.000034 

0. 

.000038 
.000038 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000067 

a 

.000033 
.000100 
9. 

.000034 
.000033 
.000038 
.000034 
.000038 
.000033 
.000034 
.000066 
.000034 
.000100 
.000033 
.000067 
.000233 
.000233 
.000334 
.000466 
.000867 
.001000 
.001833 
.002067 
.002133 
.001867 
.002400 
.001700 
.  002267 
.002300 
.002666 
.002667 
.003167 
.003233 
.003600 
.004600 
.005438 

IndL 
(L 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 
Elastic  liraiL 

0. 

, 

a 

••.••••■•••. 

.000083 

.000033 

"""■"*"••*"• 

.000033 

0. 

.000038 

0. 

.000133 

.000100 

S80 


tests  OP  tftOiJ  AND  StEEL. 


Applied  loads. 

Elongation 
per  inob. 

Successivo 

elongation 

per  inch. 

Permanent 
■et. 

Saoceesive 

permanent 

set. 

Bemarka. 

Total. 

Per  nquare 
incn. 

PouTids. 
27.000 
27.500 
27, 790 
24,500 

Pounds. 
108,000 
110,000 
111,100 

Inch. 
.05^3 
.0067 

.i\m 

Inch. 
. 005934 
.0134 
.0033 

Inch. 

Inch, 

Ultimate  etrength. 
Load  at  time  of  mptare. 

« 

General  aummary. 

Tensile  strength  per  sqnnre  inch  of  original  section pounds..      Ill,  160 

Elastic  limit  per  square  inch  of  original  section do 70. 000 

Elongation  per  inch  after  ruptare  inch..        0. 150U 

E'ODgation  per  inch  under  strain  atelnstic  limit do 00230i) 

Kedtuaiou  in  diameter  at  point  of  rupture do....  .124 

Kt'd uctiun  in  area  after  rupture,  per  centum  of  original  section ^2 

Positiou  of  rupture  ".05  from  necli 

Character  of  broken  service fine  granular,  dull,  smoky  center 

Biongation  of  inch  seotiona ...« ..".09,  ".09  (".27  fractured  section) 


S  iy/ee  l^.  -^.  ^z/*^e 


^ 


SEx3«4»< 


TESTS   OF  IBON  AND   STEEL. 


3S1 


No,  330. 

Tension  Test 

Marks  on  bar,  *i** 
DiameteFy  ".&M. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

EloDKStion 
per  Inch. 

SnooeMive 

elongation 

per  inoh. 

Pemiancnt 
set. 

1 
1 

Saccesaive , 

permanent 

set. 

Remarks. 

Total. 

Pemqnare 
inon. 

Poundi, 

260 

1,250 

2.500 

8,750 

6,000 

6.250 

7,500 

8.7.M> 

10,000 

10,260 

10,500 

10,790 

11,000 

11,250 

11,600 

11.760 

12,000 

12,250 

12,600 

12,750 

13.000 

18.250 

18.600 

13,750 

14.000 

14.  250 

14.500 

14.750 

Poundi, 
1,000 
6^000 
10,000 
16,000 
20,000 
26,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49.000 
60.000 
61.000 
62,000 
53,000 
64,000 
65,000 
66.000 
67,000 
68,000 
68,000 
60,000- 
61.000 
62.000 
63,000 
64.000 
65.000 
66.000 
67.000 
68,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
0i,000 
94,000 
06.000 
96.000 
100.000 
102.000 
102,880 

Inch. 
0. 

.000150 
.000317 
.000450 
.000567 
.00(r738 
.OOOOIH) 
.001083 
.001250 
.  001267 
.001300 
.001867 
.001883 
.001417 
.001467 
.001483 
.001600 
.00)533 
.001600 
.001617 
.001650 
.001683 
.001717 
.001750 
.001833 
.001867 
.001900 
.001017 
.002000 
.002083 
.002250 
.002417 
.002833 
.  003283 
.003900 
.004783 
. 005783 
. 006700 
.  008033 
.009317 
.012083 
.013867 
.  015867 
.  018433 
.020t«00 
.0234UO 
.  O2'i0:i3 
. 028633 
.  032200 
. 035700 
.0400 
.0433 
.     .0517 
.0617 
.0800 
.1050 

Inehi 
0. 

.000150 
.000167 
.000133 
.000117 
.000166 
.000167 
.000183 
.000167 
.000017 
.000033 
.000067 
.000016 
.000034 
.000050 
.000016 
.000017 
.000033 
.000067 

.wmn 

. 000033 

.000033 

.000034 

.000U33 

.00008:) 

.000034 

. 0UOU33 

.0000 17 

.000083 

.000083 

.000187 

.000167 

.000416 

.000450 

.000617 

.000883 

.001000 

. 000917 

.001333 

.001284 

. 002766 

.0"1784 

.  002UOO 

.  002506 

.  00-^367 

. 002600 

. 002533 

.  00 J700 

.0<i35G7 

.  uo:^  JOO 

.  0043 

.  0033 

.6084 

.0100 

.0183 
.0250 

Inch, 

0. 

0. 

0. 

0. 

0 
.000017 
.  (.00017 
.000017 
.000017 

Inch. 
0. 

Initial  load. 

.000017 
0. 
0. 
0. 

1 

1 

1 

1 

.000030 

.000033 

I 

• 

Elastio  limit 

Micrometer  removed. 

Ultimate  gtrencth. 
Load  at  time  of  rupture. 

".' 000067' 

.000017 

.000083 

.000016 

■ 

■•••••  ■•f-*- 



Ift,  000 
,     )af250 

.  b6oi67 

.000084 

15,500 

15.750 

16,<00 
16,250 
16,500 
16,750 
17,000 
17.250 
17.500 
18.000 
18,500 
19.000 
10.500 
20,000 
20,500 
21,000 
21.500 
22^000 
22,600 
23,000 
23.500 
24,000 
24.600 
25,000 
25.500 
25.720 
21,500 

.001H7 

,      .  000950 

1 

.005117 

,      .004300 

1          

1 

1 

>      «          •      «                                            • 

1 



-a...     ••.•». 

' 

"     " 

1 i 

General  summary. 

Tensile  ntrrngtb  per  equare  inch  of  orifrinal  section pounds. 

Klafftic  Kmitpersquareincbof  original  section do  .. 

Eloii^atiou  pt-rincn  after  rupture Inch. 

KlnnutitioD  per  inch  under  strain  at  elastic  limit do  .  . 

Kedaction  in  diameter  at  point  of  rupture do... 

Redurtion  in  arpa  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".  40  from  roiddle  of  stem 

Cbaraoter  uf  brolten  surface Z fine  granular,  60  per  cent. ;  dnll.smolcy  spot,  40  pi  rent. 

Slosgatioo  of  inch  seotioos ".07.  ".06. ".  10  (".34  fractureif  section), ".  12. ".  U 


102.880 

59.000 

0  1400 

.0010(7 

.161 

47.2 
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TESTS   OF   IRON   AND    STEEL. 


Marks  on  bar,  ^^ 
Diameter,  ''.5G4. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Ifo.  331. 
Tension  Test 


Applied  loads. 

Elongation 
per  inch. 

Snccesaive 

elongation 

perlnch. 

Pennanent 
aet. 

SocoeaaiTe 

pennanent 

aet. 

Rftmarkfc 

Total. 

Peraqoare 
incn. 

Pounds 
250 
1,250 
2,500 
3,750 
5,000 
6.250 
7.500 
8,750 
10,000 
10.250 
10,500 
•   10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14, 000 
14, 250 
14,500 
14,750 
15,000 
15, 25  J 
15.  .WO 
15. 750 
16,000 
16,250 
16,500 
16, 750 
17.000 
17, 250 
17,500 
18,000 
18,500 
10, 000 
19.500 
20.000 
20. 500 
21,000 
21,500 
22,000 
22.500 
23,000 
23, 500 
24,000 
24, 500 
25.000 
25.500 
26, 000 
26. 110 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42.000 
4:i,000 
44,000 
45,000 
46,000 
.    47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
63,000 
M.OOO 
5.\  000 
56.000 
57.000 
58, 000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102. 000 
104, 000 
104. 440 

* 

Inch. 
0. 

.000083 
.000233 
.000367 
.000533 
.000667 
.000833 
.001067 
.001183 
.001183 
.  001233 
.001267 
.001300 
.001333 
. 001350 
.  001400 
.  001433 
.001467 
.001500 
.0015.13 
. 001567 
.OOIGOO 
.001G»3 
.001607 
. 001733 
.001767 
.001800 
.001850 
.001917 
. 002000 
. 002083 
.  002250 
.002417 
.  002833 
. 003200 
. 004050 
.  005217 
.005967 
.007.100 
.008717 
.011017 
.  012917 
. 014333 
.017133 
.019467 
.021833 
.024083 
.027367 
.029500 
.033333 
.036607 
. 041200 
.046867 
.053533 
.OC4»7 
.0867 
.1050 

Inch. 

0. 

.000083 
.000150 
.  000134 
.000166 
.  000134 
. 000166 
.000234 
.  000116 

0. 

.000050 
.0000.14 
.000033 
.  0TO033 
.  0U0017 
.000050 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000060 
.  000034 
.000033 
.000050 
.000067 
.000083 
.  000083 
.  000167 
.000167 
.000416 
.  000367 
.  0008!>0 
.001167 
. 000750 
.  001333 
.001417 
.002300 
.  001900 
.  002016 
.  002200 
.  002334 
.  002366 
.  002250 
.003284 
.002133 
.003833 
.003334 
.  004533 
.005667 
.006666 
.013167 
.  0200 
.0183 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000017 

J«mA. 
0. 

Initial  load. 
BUatioliiril 

• 

Ultimate  atrenKth. 
Load  at  time  ofruptnre. 

.000017 

.000017 

0. 

.000033 

.000016 

.000050 

.000017 

.000083 

.000033 

.000717 

.000634 

. 004767 

.004050 

22, 55J 

f 

General  summary. 

Specific  gravity 7.g5gl 

HardnesR S2.00 

Tensile  Rtrenjrth  per  aqnare  inch  of  orij;inal  flection .'!IJI.*.*m*poaiida"*.    104  440 

£laatio  limit  persauare  inohof  origiDal section !.i...do..!!      60*000 

Elongation  per  Inch  after  rupture '...'.'. [inch "!      0  'l3l7 

Elongation  per  inch  under btlrain  at  elastic  limit .'.'.'.'../. .do. ...      w\t*Mi 

Kednction  lo  diamet«»r  at  point  of  rupture '.'.'.].  ...do.'"'    '     .  l*>4 

Kednction  in  area  after  rupture,  per  centum  of  original  section '. . . .         ". 39*2 

Position  of  rupture *  ".SoVrom  roWdie  of  atom 

Character  of  broken  anrfare fine  granular,  with  a  small  dnll  upot  near  the  ront<r 

EloDgation  of  inch  sectioua ",08,  ".12  (".28  fractured  Bection).".13,  ".10,  ".OS 
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No-  328. 

TenHan  Test. 
Marks  on  bar,  ^^ 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Length,  3'^ 


Applied  loftdt. 


TotaL 


Ppundt. 

SSO 

1,250 

2,600 

8,750 

5^000 

0,250 

7,500 

8,750 

10,000 

10.250 

10.500 

10.750 

11,000 

11.250 

11,600 

11,750 

12,000 

12.250 

12.500 

12,750 

18,000 

18,260 

18,500 

18,750 

14^000 

14,260 

14,500 

14,760 

15,000 

15,950 

16.50Q 

15,750 

16,000 

10,250 

ie,500 

10.760 

17,000 

17,250 

17,600 

18,000 

18,600 

19,000 

19.600 

20,000 

20,600 

21,000 

21,500 

22,000 

22,600 

28,000 

23,600 

24,000 

24.600 

25,000 

25,500 

26,740 

22,400 


Per 


rmnuan 
InojL 


Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25^000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
58,000 
64,000 
55,000 
50,000 
57,000 
58,000 
59,000 
00,000 
61,000 
02.000 
08,000 
04,000 
65.000 
00,000 
67,000 
08.000 
60,000 
70,000 
72.000 
74,000 
70,000 
78,000 
80.000 
82.000 
84,000 
80.000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
102,900 


BloBntion 
per  mob. 


Inch. 
0. 

.000067 
.000200 
.000307 
.000500 
.000067 
.000767 
.000907 
.001100 
.001183 
.001200 
.001238 
.001267 
.001800 
.001383 
.001838 
.001867 
.001400 
.001488 
.001488 
.001467 
.001500 
.001567 
.001633 
.001667 
.001700 
.001800 
.001967 
.002233 
.002633 
.003033 
.004033 
.004733 
.005433 
.006007 
.007033 
.007983 
.008967 
. 010267 
.011583 
.013533 
.015738 
.017967 
.010900 
.022633 
.025233 
.027733 
.  081183 
.0846i)3 
.038367 
.043667 
.049467 
.055400 
.066867 
.0888 
.1200 


Saceeasire 

elongation 

per  inch. 


Ineh, 
0. 

.000067 
.0001B3 
.000167 
.000133 
.000167 
.000100 
.000200 
.000133 
.000033 
.0001)07 
.000038 
.000U34 
.000033 
.000038 

0. 

.000084 
.000033 
.000033 

0. 

.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000100 
.000167 
.000206 
.000300 
.00050Q 
4 001000 
.000700 
.000700 
.000634 
.000966 
.000900 
. 001034 
.001300 
.001266 
.002000 
.002200 
.002234 
.001933 
.002733 
.002600 
.002500 
.003400 
.  0O3.')0O 
.003784 
.005300 
.005800 
.005933 
.011467 
.  021433 
.0317 


Permanent 
aet. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


000033 


000867 


003133 


007600 


SnoceaaiTe 

permJUBent 

aet 


JimA. 


0. 


.000033 


.000334 


002766 


004407 


Remarka. 


Initial  load. 


Elaatic  limit. 


Mlorometer  removed. 

Ultimate  atrength. 
Load  ac  time  of  mptare, 


General  summary. 

Tensile  afcrength  per  aqnare  inch  of  original  section  poanda..    102.960 

BUaiio  limit  per  aoQAre  inch  of  orr^lnal  section do —      57,000 

SIoni;ation  per  inch  aftermptare  inch..      0.1933 

Slonication  pcriach  under  strain  at  elastic  limit do^...    .001700 

Badnotion  in  diameter  at  point  of  mpture do    ..  .134 

Bednction  in  area  after  rapture,  per  centum  of  original  section 41.9 

Position  of  rapture .. ".65  from  neck 

f /haracter  of  broken  anrface fine  ^ntinulnr,  60  per  cent. ;  dull  smoky  center.  40  per  cent. 

Elongation  of  inchaectiomi..,, ,.,..,.,., 'MS,  ".13  (".30  fractured  section) 
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No.  329. 

Tension  Test. 
Marks  on  bar,  ^^ 
Diameter,  '^664 
Sectional  area,  .25  sqaare  inch. 
Length,  3". 


Applied  loads. 


TotaL 


Poundt. 
250 
1.250 
2,600 
3,750 
5.000 
6,230 
7,600 
R,750 
10.000 
10.250 
10.500 
10,760 
11.000 
ll.JfSO 
lt,6(>0 
11,750 
12,000 
12, 250 
12.500 
1^750 
H,000 
13. 250 
It,  500 
i:i.7&0 
14.000 
14.250 
14.600 
14,750 
15.000 
l\  250 
15.600 
15.750 
10.  QUO 
10,250 
10,500 
16. 750 
17,000 
17. 2:»o 
17,600 
18.000 
18,500 
10.000 
1D,60«) 
20.000 
20,  500 
21,000 
21,600 
22. 000 
22, 5i»0 
23,000 
23,  500 
24,000 
24,500 

25,000 

21.200 


Per  sqaare 
inch. 


Pound». 
1,000 
6.000 
10.000 
15.000 
20,000 
25.000 
80,000 
35.000 
40,000 
41,000 
4-AOOO 
43,000 
44,000 
45,000 
46,000 
47,  000 
48.000 
49,000 
50,000 
51,000 
62,000 
53, 000 
64,000 
55,000 
56,000 
57,000 
68,000 
69.000 
60,000 
61,000 
62,000 
63,000 
61,000 
65,000 
66.000 
67,000 
68,000 
69.  (KK) 
70, 000 
72, 000 
74.000 
76. 000 
78, 000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 

100, 000 1 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.  000 J67 
.000400 
.000567 
.000733 
.00U867 
.00103<{ 
. 001200 
.  001200 
.  001233 
.  001267 
.00  300 
.  001333 
.001400 
.001407 
.  001467 
.001500 
.001567 
.001600 
.001667 
.  001700 
.0017G7 
.00'867 
.  002000 
.002133 
.  002467 
. 002800 
.003433 
.004033 
.005200 
.005600 
.  006467 
.  007533 
.  008.  :33 
. 009200 
.  010267 
.011100 
.  012233 
.  013833 
.016267 
.018533 
.  020933 
.023400 
. 026200 
.  028767 
.  032033 
.  035200 
.03c^533 
. 044533 
.050200 
. 058533 
.070667 
. 092000 
.1150 


Sncoessive 

eloni^tlon 

per  inch. 


Ineh. 

0. 

.000133 
.000134 
.000133 
.000107 
.000166 
.000134 
.000166 
.000167 

0. 

.000033 
. 000034 
. 000033 
.000033 
.000067 
.000067 

0. 
.000038 
.000067 
.000033 
.000067 
.000033 
.000067 
.  0.0100 
.000133 
.  000133 
.  000  j:)4 
.  0OU')33 
.000033 
.000600 
.  001167 
.  0004CO 
.  000867 
.001066 
.000800 
.  000867 
.001067 
.000.03 
.  001133 
.001600 
.002434 
.002266 
.  0U2400 
.  002467 
.  002800 
.  002567 
.003260 
.  003167 
.  003333 
.006000 
.005667 
. 008338 
.  012134 
.  021333 
.0230 


Permanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


.000067 


000100 


000200 


001467 


.005200 


.009633 


Saooessire 

permanent 

set. 


Inch, 


0. 


.000034 


.000033 


.000100 


Initial  load. 


ElasUoUmlt. 


.001267 


003733 


004438 


Micrometer  removed. 
Ultimate  strenscth. 
Load  at  time  of  rnptare. 


General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section ■  .......pormds. 

Elafctio  limit  per  sqnaro  inch  df  original  section do. . . 

Elongation  perinea  aftor  ruptaro ..inch. 

Elonsration  per  incli  under  strain  at  clastic  limit do... 

Reduction  in  diamotpr  at  point  of  rupture do . . . 

Keiluot ion  in  area  after  rapture,  per  centum  of  ori{(iiiaI  section  

PoHJtiou  of  rupture "80  from  neck 

Char.uter  of  broken  surface lino  granular,  40  per  cent ;  dull  pmoky  center,  60  per  rent. 

Eion;;ation  of  incli  sections r ".Oi;, 'M2  (".  82  fmotured  section) 


100,000 

84.000 

0. 17C7 

. 001767 

.144 

44.  e 


C^ 


J?DC 


SEx3649l 
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No.  329. 

Tension  Test. 
Marks  on  bar,  ^4^ 
Diameter,  ''.564 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


TotaL 


Poundf. 

250 

1,250 

2,500 

3,750 

5.000 

6, 250 

7,600 

8,750 

10.000 

10.250 

10.500 

10,750 

11,000 

ll.L'SO 

11,600 

11,750 

12,  000 

12,250 

12,500 

12,750 

1•^.000 

13, 250 

ll.SOO 

1:1.  750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,  250 
15,500 
15. 750 

16.  OJO 
10,250 
10,500 
16, 7,'iO 
17,000 
17. 2:10 
17,590 
18.  000 
18,500 
19.000 
10, 600 
20,000 
20,500 
21,000 
21,500 
22.000 

22,  6i>0 

23.  000 
23,  690 
24, 000 
24, 500 

25,000 

21, 200 


Per  sqaare 

iUCQ. 


Poundi, 
1,000 
6.000 
10. 000 
15,000 
20,000 
25.000 
30,000 
85.000 
40,000 
41,000 
4-J,000 
43,000 
44,000 
45,000 
46,000 
47,  000 
48.000 
49.000 
50,000 
51,000 
52,000 
fhi,  000 
54,000 
56,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
6i,  000 
03,000 
Ot.OOO 
C5.000 
06.000 
67,000 
68,000 
60.  WO 
70, 000 
72,  000 
74, 000 
76. 000 
78,  000 
80.000 
82, 000 
84,000 
80,  000 
88,000 
90.000 
92, 000 
94,000 
96.000 
98,000 

100, 000 1 


EIoDf^tlon 
per  inch. 


Ineh, 
0. 

.000133 
.  000267 
.000400 
.000567 
.  000738 

.  oau867 

.00 103  J 
. 001200 
.001200 
. 001233 
.  001267 
.00  800 
.  001333 
.  001400 
.001407 
.001467 
.  001500 
.  001 507 
.001600 
.  001667 
.  001700 
.  001 7G7 
.00!8G7 

.  oo;;000 

.002133 
.  002407 
. 002800 
.  003433 
. 004033 
. 005200 
.005600 
.006467 
.007533 
.  008:33 
.009200 
.  010267 
.011100 
. 012233 
.013833 
.016267 
.018533 
.020933 
.  02:1400 
. 026200 
.  028767 
.  032033 
.  035200 
.  038533 
.  044533 
.  050200 
.058033 
.070667 
. 092000 
.1150 


Sacoeeeive 

eloDsation 

perlnch. 


Inch, 

0. 

.000133 
.000184 
.000133 
.000167 
.000166 
. 000134 
. 000166 
.000167 

0. 

.000033 
.  000034 
. 000033 
.000033 
.000067 
.000007 

0. 
.000033 
.  000067 
.000033 
.  000007 
.000033 
.OOU007 
. 0.0100 
. 000133 
.  000133 
.  0003:i4 
.  000.133 
.000033 
.000600 
.  001167 
. 000400 
. 000867 
.001066 
.000800 
.  000867 
.  001067 
.000:^3 
. 001133 
.001600 
.  00 J434 
.002266 
.  0U240O 
.  002467 
.002800 
.  002567 
. 003266 
.  003167 
.  003333 
.006000 
.005667 
.008333 
.  012134 
. 021383 
.0230 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


.000067 


000100 


000200 


001467 


005200 


009633 


SnccesslTe 

permanent 

set. 


Inch. 


0. 


.000084 


.000033 


.000100 


.001267 


.  003738 


.004438 
. .». . . . . . . 


Bemarka. 


Initial  load. 


Elastic  limit. 


Micrometer  removed. 
Ultimate  Btreneth. 
Load  at  time  of  mptare. 


General  enmrnary. 

Tensile  strencth  per  sqnare  inch  of  original  sectioa ■.. ....  .ponTids. .  100, 000 

Elasticlirait per  smiaro  inch  of  original  section : do 54.000 

EIoDj^ation  pcriDcn  after  ruptaro inch..    0. 1707 

Elongation  per  inch  under  strain  at  olasticlimit do 001767 

Reduction  in  diamotf^r  at  point  of  rupture do 144 

neilucl ion  in  area  after  rupture,  per  centum  of  ori{;inal  section 44. 0 

Position  of  rupture "  8'J  from  neck 

(/har.uter  of  bi-okon  surface flno  gruiul.ir,  40  per  cent ;  dull  pmoky  center,  60  per  cent . 

£lon;;ation  of  incii  sections r , . .",  On,  ".  12  (".  82  fractured  eoctiOB) 
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No.  342. 

Tension  Test, 
Marks  on  bar,  ^f* 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToUL 


Poundt. 
250 
1.250 
2.500 
8,730 
5,000 
0,250 
7,500 
8,750 
10.000 
10.250 
10.500 
10.750 
11,000 
11,250 
11,500 
11^750 
12.000 
12.250 
12.500 
12,760 
13.000 
13,250 
13.500 
13.750 
14,000 
14.250 
14,500 
14.760 
15.000 
15,250 
15,500 
15^750 
10.000 
10,250 
16.500 
10,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
10,5UO 
20,000 
20,500 
21,000 
21,600 
22,  000 
22,600 
23,000 
24,500 
24.000 
24,500 
25,000 
25,500 
26^000 
26,600 
27,000 
27,450 
24,400 


Per  sanare 


•qns 

MIL 


in« 


POUiUti, 

1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56^000 
57,000 
58,000 
59,0(0 
00,000 
61,000 
62, 000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
6a».000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
€6,000 
88,003 
90,000 
92,000 
04,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108, 000 
109,800 


Elon|;ation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000466 
.000616 
. 000733 
.000900 
.  001083 
.  001250 
.001206 
. 001310 
.001333 
.001366 
.001400 
.001438 
. 001466 
.  001500 
.001533 
.001583 
.00163a 
.001066 
.001700 
.001733 
.  001766 
.  001816 
.001850 
.001883. 
. 001916 
.002050 
. 002150 
.002483 
.00.866 
.  003483 
.004150 
. 004733 
.  0U5150 
.003900 
.  006483 
.007633 
.008733 
.010400 
.012116 
.013416 
.016266 
.017083 
.018516 
.  020550 
.  022700 
.  024983 
.027383 
.029833 
.032483 
.036666 
.040000 
.0433 
.0500 
.0550 
.0667 
.0916 


Sacceasire 

elongation 

per  inch. 


JfUh. 

0. 

.  000133 
.COO I 07 
.000106 
.000150 
.000117 
. 000167 
.  000183 
.000167 
.000016 
. 00U050 
.  000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
. 000U50 
.  000050 
.000033 
.000034 
.000033 
. 000033 
.000050 
.000034 
.000033 
.000033 
.  000134 
.000100 
.000333 
.000383 
.  000617 
.000667 
.000583 
. 000417 
.000750 
.000583 
.001150 
.001100 
.  001667 
.001716 
.001300 
.001850 
. 001817 
.001433 
.002034 
.  002150 
.002283 
.0J2400 
.002450 
.002650 
.004183 
.  003334 
.0033 
.0067 
.0050 
.0117 
.0249 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000050 
.000050 


.000066 


.000083 


.000100 


.000150 


001883 


003017 


Sncceeslro 

permanent 

aet. 


Bemarks. 


0. 


Inch, 


Initial  load. 


.000033 
.000017 
0. 


.000016 


.000017 


.000017 


.000050 


001733 


003134 


Elastic  limit. 


Micrometer  remoTed. 


Ultimate  strenstfa. 
Load  at  time  of  rapture.! 


General  summary. 

Tensile  stren^h  per  square  incli  of  original  section pounds  .    100, 800 

Elaatio  limit  per  square  inch  of  original  section do  ...      59, 0(0 

Elongation  per  incn  after  rapture , iuch..         o  12 

Elongation  per  inch  under  strain  at  ehisticlimit. .  .* do OOlOlO 

Bedaotion  in  diameter  at  point  of  rupture do  ...         .114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 4 

Position  of  rupture "-85  from  neck 

Character  of  hroken  surface fine  granular,  dull  smoky  renter 

JOtm^aiamiot  inchsections ".08,  ".08,  ".07,  ".00,  "M  (",26  fractured  eectioo) 

S.  Ex.  36 25 


386 


TESTS    OP   IRON   AND    STEEL. 


No.  382. 

Compr^aion  Test 
Marks  o^  bar,^^* 

Length,  8"M. 

Diameter,  rM32. 

Sectional  area,  1.007  sqaare  inches. 


Applied  loads. 


Total. 


Poundt. 
1,007 
5.035 
10,070 
15,105 
20, 140 
26,175 
80, 210 
31, 217 
32,224 
33,231 
84.2.'l8 
35,245 
86,252 
37,259 
88,266 
39, 273 
40,280 
41,287 
42,294 
43,301 
44,308 
45, 315 
46,322 
47,329 
48,336 
49,343 
50,350 
51, 357 
52,364 
63,371 
64, 378 
65,385 
66,392 
67,399 
68, 406 
50,413 
60,420 
61,427 
62,434 
63,441 
64,448 
65,455 
66,462 
67,469 
68, 476 
69,488 
70,490 


Per  aquare 

iDOO. 


Poundt. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49, 000 
SO,  000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66. 000 
67, 000 
68, 000 
69,000 
70,000 


Compres- 
sion per 
inon. 


Inch, 
0. 

.  000117 
.000250 
.000400 
.000550 
. 000733 
.000883 
.000930 
.  000983 
.  001017 
.001050 
.001083 
.  001117 
.001150 
.001183 
.  001217 
.  001250 
.  0U1283 
.001317 
.001350 
.  001383 
.001417 
.  0U1467 
.001500 
.001533 
.001507 
.  001617 
. 001683 
.  0017U0 
.  001733 
.001767 
.001800 
.001817 
.001850 
.001883 
.  001917 
.001967 
.002500 
.003150 
.004017 
.005000 
. 006050 
. 007033 
.  0'J77G7 
.008833 
.  010100 
.012017 


Saocessive 
compres- 
sion per 
incn. 


Inch. 
0. 

.  000117 
.000133 
.000150 
.000150 
.000183 
. 000150 
.000067 
.000033 
.  000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
. 000034 
. 000033 
.000033 
.000034 
.  000033 
.000033 
.000034 
. 000050 
. 000033 
. 000033 
.000034 
.  000050 
.000066 
.000017 
.000033 
.  000034 
.  0OU033 
.000017 
.  000033 
. 000033 
. 000034 
.000050 
.000533 
. 000650 
.000860 
.  000083 
. 001050 
.000983 
.  000734 
.001066 
. 001267 
.  001917 


Permanent 
set 


Snccessive 
permanent 

set. 


Itomarks. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000017 


.  000017 


.000017 


.000017 


.000050 


.003700 


Ineh, 


0. 


.000017 


0. 


0. 


Initialload. 


Perceptible  deflection. 


.000033 


.003650 


Elastio  limit 


.008833 


.  005133 


Test  discontinued. 


General  summary, 

Elastio  limit  per  square  inch  of  original  section pounds..    60,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001^87 

Permanent  deflection  at  middle ^ ''.04 
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No.  341. 
Tension  Test 


Mwks  on  bar,  ^j^* 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

LengthjG''. 


Applied  loads. 


Total. 


Povnds. 
250 
1,250 
2,500 
8.750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11«000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
11,000 
14,250 
14,600 
14,750 
15.000 
15,250 
15.500 
15,750 
16,000 
16, 250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,600 
21,000 
21.500 
22,000 
22,600 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
27,000 
27,500 


Per  ■anare 
inoa. 


Poundg. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
54,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
61,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
U0,000 


BloDgatfon 
perinoh. 


0. 

.000083 
.000200 
.000833 
.000516 
.000633 
.000816 
.000066 
.001150 
.001183 
.001216 
.001233 
.001266 
.001300 
.001333 
.001366 
.001400 
.001438 
.001466 
. 001500 
.001533 
.001566 
.001600 
.001633 
.001683 
.001716 
.001750 
.001783 
.001810 
.001850 
.001900 
.001050 
.001083 
.  002016 
.002066 
.002216 
.003250 
.003883 
.005000 
.006050 
. 007383 
.008633 
.  010133 
.011583 
.013150 
.014750 
. 016416 
.  017250 
.01C883 
. 021066 
.  024250 
.  028333 
.028916 
. 031466 
.0333 
•  .0366 
.0417 
.0450 
.0533 


Sacoeaaive 
elongation 
per  inch. 


Inch. 
0. 

.000083 
.000117 
.000133 
.000183 
.000117 
.000183 
.000150 
.000184 
.000033 
.000033 
.000017 
.000038 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000038 
.000034 
.000033 
.000033 
.000034 
.000050 
.  000050 
.000033 
.  000033 
.000050 
.000150 
.001034 
.000633 
.001117 
.001050 
.001333 
.  001250 
.001500 
.001450 
.001567 
.001600 
.001666 
.000^34 
.002633 
.002083 
.002284 
.  002083 
.002583 
.  002550 
.001834 
.0033 
.0051 
.0033 
.0083 


Permanent 
aot. 


SaeoeasiTe 

permanent 

aet 


Remarks. 


0. 

0. 

0. 

—.000016 
—.000016 
— .  000016 
— . 000016 
—.000016 
—.000016 


Inch. 


— . 000016 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


,000016 


000033 


.000016 


0. 


Initial  load. 


0. 


.000016 


002550 


.000017 


.002517 


Elastic  limit. 


Micrometer  removed. 
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Applied  loads. 

EloDf^fcion 
per  inch. 

Saccessive 

elongation 

per  inch. 

Peimanent 
set. 

SnooeaaiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound. 
28,000 
28.500 
28,700 
25,200 

Pound. 
112,000 
114,000 
115, 160 

Inch. 

0.0600 

.0750 

.1017 

Inch. 

0.0067 

.0150 

.0267 

Inch, 

Inch. 

Ultimate  strength. 
Load  at  time  of  rapture. 

•"*■*•  ••*""• 

General  aumrfiary. 

Tensile  strength  per  sqaareinchof  original  section ponnda..    115,100 

Elastic  limit  per  sqaare  inch  of  originaTseotion .' do 60,000 

Elongation  per  incn  after  rapture inch..     0.1867 

Elongation  per  inch  under  strain  at  elastic  l\mit do 002066 

Keductionin  diameter  at  point  of  raptare do 124 

Redaction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface fine  granular,  dull,  smoky  center 

Elongation  of  inch  sections ".09,  ".10,  ".10,  ".19  ("  24  fractured  section),  ".10 
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No.  381. 

Compression  Test 
Marks  on  bar,  ^^ 
Length,  8".965. 
Diameter,  l'M32. 
Sectional  area,  1.007  sqaare  inch. 


Applied  loads. 

Coioprea- 

•ioDper 

incn. 

SaccesaiTe 

oompres* 

■ion  per 

inch. 

Permanent 
set. 

Sacceesive 

permanent 

set. 

Remarks. 

Totel. 

PerMiiue 
inch. 

Pounds. 
1,007 
0,035 
10,070 
16, 105 
20,140 
25,175 
80,210 
81, 217 
82.224 
83,231 
84,238 
85,245 
36,252 
37. 259 
38.266 
89,273 
40,280 
41,287 
42,294 
43,301 
44,308 
45,815 
46,822 
47.329 
48, 336 
49,343 
60,850 
51,357 
52,864 
03,371 
54,378 
55.385 
56,392 
07,399 
08.406 
69,413 
60,420 
M,4?7 
62,434 
68,441 
64,448 
65,456 
66,462 
67,469 
68,476 
09,483 
70,490 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 

Inch. 
0. 

.000150 
.000300 
.000467 
.000633 
.000800 
.000983 
.001017 
.001050 
.001100 
.001117 
.001150 
.001200 
. 001233 
.  001267 
. 001317 
.001307 
. 001367 
. 001400 
.001450 
.001500 
.001533 
.001550 
.001583 
. 001650 
.001700 
.001750 
.001783 
.001817 
.001817 
.001^67 
.001900 
.  001933 
.001967 
.  002000 
.002050 
.002100 
.002183 
. 002217 
. 002283 
.002367 
.002500 
.002700 
.003033 
.003967 
.004667 
.006200 

Inch, 
0. 

.000150 
.000150 
.  000167 
.000166 
.000167 
.000183 
.000034 
.000033 

.ooooeo 

.000017 
.000033 
.  0000.*^) 
.000033 
.  000034 
.000050 
.000050 

0. 

.000033 
.000050 
. 000050 
.000033 
.  000017 
.  000033 
.  0001.67 
.  000050 
.000050 
.000033 
.000034 

0. 

. 000050 
.  OOOQ'aZ 
.  0000.33 
.000034 
.000033 
.  000050 
.000050 
. 000083 
.000034 
.000066 
.000084 
. 000133 
.000200 
.000333 
.000934 
.000700 
.001533 

0. 
0. 

.000038 
.000033 
.000033 
.000050 
.000067 

Inch, 
0. 

IniUal  load. 
Perceptible  deflection. 

Blaatic  limit. 
Teat  disoontiniied. 

.000038 

0. 

0. 

..000017 
.000017 

• 

.000067 

0.- 

.000083 

.000016 

.000083 

0. 

.000083 

0. 

.000100 

.000017 

.000117 

.000017 

.000267 

.000160 

.003600 

.003833 

General  eummary. 

Elastic  limit  per  eqnare  inob  of  original  section pounds..        60.000 

Compression  per  inch  nnder  stress  at  elastic  limit Inch..    0.002100 

The  deflection  of  the  bar  observed  under  38,000  pounds  per  square 
inqh  increased  as  the  pressure  was  increased,  but  nearly  recovered  its 
straightness  when  the  loads  were  released,  till  a  pressure  exceeding 
60,000  pounds  per  square  inch  had  been  applied. 
.    The  permanent  deflection  at  the  middle  at  the  close  of  the  test  was  '^03• 


390 


TESTS    OF   IRON   AND   STEEL. 


Marks  on  bar,  ^  ?« 
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No.  343. 
Tension  Test. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,500 

8,750 

5,000 

8,250 

7.500 

8,  irtO 

10. 000 

10, 250 

10. 500 

10. 7.'>0 

11,000 

11.  250 
11,.')00 
11,750 
12,000 

12.  250 
12, 5<K) 
12,750 
13,000 
13,250 

13.  ."iOO 
13.  7.")0 
14.000 
14, 250 
14,500 
14, 750 
15,000 
15.250 
15.500 
15,750 
10,000 
16,250 
16, 500 
16,760 
17.000 
17,250 
17,500 
18,000 
18,500 
10, 000 
10,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22.500 
23.000 
23,  500 
24,000 
24,500 

25,  000 
25, 500 
26.000 

26,  500 
27,000 
27,500 
27.900 
24, 951 


Per  square 
incli. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35, 000 
40,000 
41, 000 
42, 000 
43,000 
44,000 
45. 000 

46,  000 

47,  UOO 
48,000 
49,  OUO 
50,000 
51. 000 
^,2,  000 
fa,  000 
54. 000 
55, 000 
.^0, 000 
57,  Goo 
58,000 
59.  000 
60.000 
61.000 
62.000 
63.000 
04,000 
65. 000 
66,000 
67,  000 
68,000 
60, 000 
70, 000 
72,000 
74, 000 
76, 000 
78,  000 
80,000 
82, 000 
81, 000 
86,000 
88.000 
90.000 
92.000 
94, 000 
96.000 
98,  000 

100, 000 
102, 000 
104. 000 
106, 000 
108,000 
110, 000 
HI,  600 


Elon  (ration 
per  incli. 


Inch, 
0. 

.000083 
.000250 
. 000416 
.000566 
.000700 
. 000866 
.001138 
.001200 
.001238 
.  001266 
.  0013OO 
.001333 
.001306 
.001416 
.  001450 
.001483 
.001516 
.  001.150 
.  001.583 
.001016 
.001633 
.001006 
.  001700 
.001750 
.  001788 
.  001816 
.001850 
.  001883 
.001088 
.0020  J  6 
.  002083 
.003133 
. 003700 
.  004433 
.  0038.^3 
.  00.5883 
.006338 
.  006983 
.  008300 
.  000833 
.011610 
.  01.1083 
.  014783 
.  016250 
.  017050 
.  019800 
.021700 
.  023783 
.  02.)950 
. 028500 
.031106 
.  034783 
.  038333 
.0417 
.0467 
.0517 
.0600 
.0733 
.1067 


Successive 

eloD^tion 

per  inch. 


Inch, 
0. 

.000083 
.  000167 
.000160 
.000150 
.  000134 
.  000166 
. 000267 
.  000067 
.  000033 
.000033 
.  000034 

.  oooo:}3 

.000033 
.  000050 
.  000034 
.000033 
.000033 
.000034 
.  000033 
.  000033 
.000017 
.  000033 
.  000034 
. 000050 
. C00003 
.  000033 
. 000034 
.  000033 
.  000100 
.  000033 
.  000067 
.  001050 
. 000567 
.  000733 
.001400 
.  002050 
.  000450 
.  000050 
.  001317 
. 001533 
.  001783 
.001467 
.001700 
.001467 
.001700 
.001850 
.001900 
. 002083 
.002167 
.002550 
.  002666 
.  003617 
.  003550 
.  003367 
.0050 
.0050 
.0083 
.0133 
.0334 


Permanent 
set. 


Successive 

permanent 

set 


Remarks. 


hich. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


Ailtialload. 


000016 


.  ooooie 


.000050 


.000034 


.000050 


0. 


.000050 


.000066 


.001500 


.  004500 


0. 


.000016 


.001434 


Elastic  limit. 


.003000 


Micrometer  removed. 


Ultimate  strength. 
Load  at  time  oiruptore. 


General  summary. 

Tensile  strength  per  square  inch  of  orit^al  section pounds..  111,600 

Elastic  limit  per  square  inch  of  original  section do....    60,000 

Elongation  per  inch  after  rupture inch..    0.1433 

Elooj^^tion  per  inch  under  strain  at  elast.o  limit do 001883 

Reduction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.  2 

Position  of  rupture 1".50  fh>m  neck 

Character  of  broken  surface flue  granular,  dnil  smoky  oenter 

Elongation  of  inch  sections ''.09,  ".10,  ".13,  ".14  (".30  fractured  eeotion),  ".12 
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No.  344. 
Tension  Test. 
Marks  on  bar,  ^  ^' 
Diameter,  ''.664. 
Septional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

Eloneation 
per  inch. 

Snccesslre 

elongation 

per  inch. 

Permanent  { 
set. 

Suooesftivf) 

permanent 

set. 

Ineh. 
0. 

TotaL 

Per  square 
incn. 

Remarks, 

Pounds. 
250 
1,250 
2.600 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12.000 
13,250 
12,500 
12,750 
18,000 
13,250 
13.500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,600 
15,750 
16,000 
16,250 
16,600 
16,750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20.500 
21.000 
21,500 
22,000 
22,600 
23,000 
28,600 
84,000 
24,600 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
28.000 
28,360 
25^500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46. 000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
•     67,000 
68,000 
69,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
04,000 
96,000 
08.000 
100.000 
102,000 
104,000 
306,000 
108,000 
110.000 
112,000 
118,440 

Ineh. 

0. 

.000116 
.000283 
.000438 
.000583 
.000733 
.000916 
.001088 
.001250 
. 001266 
.001300 
.001338 

.  .  001366 
.001400 
.001433 
.001466 
. 001516 
.001550 
.001583 
.001616 
.001650 
.001683 
. 001716 
.001750 
.001816 
.001850 
.001883 
. 001916 
.001950 
.001983 
. 002033 
.002066 
. 002116 
.002216 
.002450 
.002950 
.003616 
.004233 
.005116 
.006300 
.007833 
.009683 
.010783 
.012466 
.013983 
.015633 
.017166 
.019500 
.021333 
.023166 
.025333 
.027866 
.030800 
.033800 
.0383 
.0417 
.0483 
.0517 
.0617 
.0783 
.0950 

Ineh. 
0. 

.000116 
.000167 
.000150 
.000150 
.000150 
.000183 
.000167 
.000167 
.000016 
.000034 
.000633 
.000033 
.000034 
.000033 
.  000033 
.000050 
.  000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
. 000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000100 
.000234 
.000500 
.000666 
.000617 
.000883 
.001184 
.001333 
.001850 
.001100 
.001683 
.001617 
.001650 
.001533 
.0023.34 
.001833 
.001833 
.002167 
.002533 
.002934 
.003000 
.0045 
.0034 
.0066 
.0034 
.0100 
.0116 
.0217 

Inch. 

0. 

0. 

0. 

. 000016 
.000016 
.  OOO0H3 
.000050 
.000066 
.000066 

Initial  load. 

.000016 
0. 

.000017 
.000017 
.000016 

a 

.000066 

0. 

1 

1 

.000100 

.000034 

1 
i 

1 

1 

.000100 

0. 

1 
t 

1 
1 

^ 

1 

.000116 

.000016 

J 

1  Blastic  limit. 

.000200 

.000084 

1 

1 

Micrometer  removed. 

Ultimate  strenetli. 
Load  at  time  of  ruptnre. 

General  summary. 

Tenafle  strength  per  sqnare  inch  of  orl^nal  section . . . : pounds . .    118. 440 

Blasticlimit  per  sqnare  inch  of  original  section do 64,000 

Slongation  per  inch  after  mptnre : inch..      0.  Iia3 

'Elongation  per  inch  under  strain  at  elastic  limit do 002110 

Bednction  in  diameter  at  point  of  mptnre do 114 

Bednctlon  in  area  after  mpture,  per  centum  of  original  section 30.4 

Position  of  mptnre 1".45  from  neck 

Character  of  broken  surface fine  granular,  dull  smoky  center 

Xlongation  of  inch  sections ".08,  ".08,  ".09,  ".10  (".26  firactured  sections),  ".10 
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No.  33:i. 
Temion  Teat. 

(TruDDLon  hoop  S"  iteel,  B.  L.  IUfl«.] 

Marks  on  bar,  *i^|^ 

Diameter,  ".56i. 

Sectional  area,  .23  square  inch. 

Length,  6''. 


AppUBd  lo»d.. 

El 

Tot«l. 

"K™ 

Psund*. 

Pound.. 

1.2M 

siooo 

3,7M 

15]o«0 

sllM 

2o:ooo 

8,  BOO 

so;  000 

fl.7W 

27.0110 

7,00* 

28,000 

7  2M 

20,000 

7!  WO 

Bu:ooo 

sImS 

S2:000 

8.230 

8,500 

8^7M 

35;  000 

B,000 

bIsoo 

87,000 
38,000 

B.7M 

80,000 

10,000 

40,000 

10,250 

41,000 

o,m 

42,000 

0,750 

43.000 

1,OUO 

44,000 
45,000 

i;6oo 

40,000 

47.000 

48.000 

2,SS0 

40,000 

2,(00 

60.000 

2,750 

3  000 

82;  000 

3.250 

58.000 

8.800 

61.000 

13,750 

65.000 

4,000 

56,000 

4,250 

57.000 

4,600 

58,000 

4,750 

58,000 

5,000 

BO.  000 

isoo 

02,000 

0,000 

S4.D00 

0,500 

86,000 

7,000 

58,000 

70.000 

is;  000 

72,000 

B,600 

74.000 

0.000 

9,500 

7f^000 

20,000 

80.000 

20,500 

82.000 

i;ooo 

84.000 

LMO 

80.000 

2a,  000 

88,000 

29,S00 

00.000 

23.000 

02.000 

1;S 

02.120 

.lioo       j     .VIM       1 1 1  Load  M  time  of  mptsro 

Gnteral  nmnarj/. 

an|[th  p«riqiuir«  Inch  ororieliiAl  saction 

It  per  Bqnare  Inch  n(  original  aecUoa  


0.  perceDtam  Droriglual  ac 


".75  from  nock 

.4.  ''.18  (".41  bMEared  HctloDj 
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No.  333. 
Tension  Test. 

[Trafinion  hoops,  8"  tteel  R  L.  Blflo.  J 

Harks  on  bar, « {»^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inoh. 

SnocesalTe 

elonsation 

per  inch. 

Permanent 
■et. 

Sacoeasive 

permanent 

aet. 

Bemarks. 

TotiJ. 

Poraqiuure 
Incli. 

Poimdf. 

250 

1,250 

2,500 

8,760 

6,000 

6^250 

5,500 

5.750 

6,000 

0.260 

6,500 

6,760 

7,000 

7,260 

7.600 

7,760 

8,000 

8,250 

8,500 

8,760 

9,000 

9,250 

9.500 

9;  750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.600 

13,760 

14,000 

14,250 

14,500 

14,750 

1^000 

1^500 

10,000 

10,500 

17,000 

17,500 

18,000 

18,600 

19,000 

19,600 

20,000 

20,500 

21,000 

21,600 

22,000 

22,600 

22,090 

19,400 

Pounds, 
1,000 
6,000 
10,000 
16^000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84.000 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
66,000 
67,000 
68,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
80,000 
88,000 
90,000 
91,900 

JncA. 
0. 

.000083 

.000250 

.000410 

.000583 

.000566 

.000583 

.000038 

.000683 

.000733 

.000788 

.000838 

.0008»8 

.000933 

.001000 

.001050 

.001133 

.001166 

.001210 

.001816 

.001306 

.001400 

.001488 

.001510 

.001650 

.001750 

.001883 

.002000 

.002150 

.002283 

.002516 

.002683 

.003183 

.003500 

.004566 

.004850 

.005238 

.000050 

.00656^ 

.007066 

.007816 

.008510 

.009466 

.010016 

.011188 

.013000 

.015500 

.017100 

.019916 

.022366 

.025188 

.027900 

.031400 

.033506 

.039650 

.0433 

.0500 

.0588 

.0688 

.0867 

.1300 

Inch, 

Q, 

.000083 
.000167 
.000166 
.000117 
.000088 
.000017 

..000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000067 
.000050 
.000088 
.000038 
.OOOOJO 
.000100 
.000050 
. 000034 
t 000083 
.000033 

..000134 
.000100 
.000183 
.000117 
.000150 
.000083 
.0002&1 
.000167 
.000450 
.000367 
.001006 
.00^2^4 
.000383 
. 000817 
.000516 
.000500 
.000750 
.000700 
.000950 
.000550 
.001117 
.001867 
.002500 
.001000 
.002816 
.002450 
.002767 
.002767 
.003500 
. 002166 
.006084 
.008650 
.0067 
.0083 
.0100 
.0184 
.0488 

Inch, 
0. 
0. 
Oi 
0. 
0. 

IncA. 
0. 

Initial  load. 

• 

Probable  elastie  Umit 

Micrometer  remoTed. 

Ultimate  strength. 
Load  at  time  of  raptore. 

•000050 

.000060 

.000150 

.000100 

, 

.000316 

.000106 

*  *  *  ■  * 
..  ....... 

.000488 

.000167 

.000850 

.000867 

.002860 

.002016 

.005166 

.002800 

.009066 

.003000 



' 

General  eumTnary. 

Tenaile  strength  per  winaTe  inch  of  original  neotion ponnds..      91,060 

Slaatic  limit  per  aanare  inch  of  original  section do 40,000 

Slongation  per  inch  after  raptnre Inch..      0.1783 

Slongationperinchnnder  strain  at  elantic  limit do  ...    .001650 

B«diictioii  in  diameter  at  point  of  mptnre do 174 

Rednetion  in  area  after  mptare,  per  centnmof  original  section 52.2 

Position  of  mptare 2".25  from  middle  of  stem 

Character  of  orokeo  snrface fine,  silkv;  cupuhaped  ends 

Elongation  of  inoh  sections ".08, 'Ml,  ".14,  ".25  ("37  fractured  section),  ".12 
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Marks  on  bar,  8,*°^ 

^     19<2 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Ko.  334. 
Tension  Test. 

9 

rTrannon  hoop,  8"  B.  L.  Rifle.] 


Applied  loads. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

5,250 

5,500 

5,750 

6,000 

6.250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,760 

9,000 

9,250 

9, 500 

9,750 

10.000 

10, 250 

10,  500 

10, 750 

11. 000 

11,250 

11,500 

11,750 

12. 000 

12, 250 

12,500 

12,750 

IH,  000 

13,  250 

13,500 

13,750 

14. 000 

14,250 

14,500 

14.750 

15,  000 

16,500 

16, 000 

10,  500 

17, 000 

17,  500 

18,000 

18. 500 

19, 000 

17, 000 


" Elongation 

Persouaro'   Peri^ch. 
incn.       ! 


PoundM. 
1,000 
5,000 
10, 000 
15,000 
20, 000 
21,000 
22, 000 
23, 000 
24,000 
25, 000 
20,000 
27,000 
28,  000 
29, 000 
30, 000 
31,000 
82, 000 
83,000 
84, 000 
85.000 
36, 000 
37,000 
38, 000 
39, 000 
40, 000 
41,000 
42, 000 
43, 000 
44,000 
45, 000 
46, 000 
47, 000 
48, 000 
49, 000 
50, 000 
51,000 

52,  ooa 

53, 000 
64,000 
55, 000 
56, 000 
67. 000 
58,000 
59,000 
60, 000 
62,  000 
64,000 
66, 000 
6H,  000 
70, 000 
72. 000 
74,000 
76,000 


Inch. 
0. 

.  000116 
.  000283 
.000416 
.  000583 
,000600 
.  000G50 
.000683 
.  000766 
.  000833 
.  000933 
.  001016 
.001100 
.  0012.')0 
.  001333 
.001460 
.001033 
.  001733 
.  001966 
.002133 
. 002466 
. 0O2683 
.0031i^3 
.  003633 
.004850 
. 005300 
. 005966 
.  006633 
.  007633 
.  008416 
.  009550 
.010483 
.011^83 
.012583 
. 014030 
.015066 
.  016500 
.  017250 
.0181)16 
.  020333 
.022233 
.  023633 
,  ,205400 
.  2UT200 
.  029300 
. 033700 
.  038233 
. 044200 
.051466 
. 058533 
.0733 
.  0f^8:i 
.1350 


Successive 

elongation 

per  inch. 


Inch. 

0. 

.000116 
. 000167 
.000133 
.  000167 
.  000017 
.  000050 
.  000033 
.  000083 
.  000067 
.000100 
.  000083 
. 000084 
.000150 
.  000083 
.  000117 
.  000183 
.000  ICO 
.  000233 
. 000167 

. . 000333 
.  000217 
.  000500 
.  000450 
.  001217 
.  000450 
.  000666 
.  000667 
.  001000 
.  000783 
.001134 
. 000933 
.001400 
.  000700 
.  001467 
.001016 
. 001434 
.  000750 
. 001666 
. 001417 
.001 000 
. 001400 
.  001767 
.  001800 
.002100 
.004400 
. 004533 
. 005067 , 
. 007266 
.  0U7067 
.014767 
.0150 
.  0467 


Permanent 
set. 


Inch. 


0. 


.000016 


.000133 


.000466 


Snccesslve 

permanent 

set. 


0. 


Ineh, 


.000016 


.000117 


.  000333 


.  001083  '  I      .  000617 


.003516  .000438 


.006833 


.012233 


.016333 


. 027016 


.003317 


.005400 


.006100 


.008683 


Bemarks. 


Initial  load. 


Probable  elaatio  limit. 


Micrometer  removed. 


intimate  strength. 
Load  at  time  of  ruptare. 


General  .summary. 


Specific  gravity 7.8665 

Hardness..  J 16.91 

Tensile  strength  per  square  inch  of  original  section .V.'.V.'.'.'.'.V .'."pounds! !    76  000 

Elastic  limit  per  sqnare  inch  of  originaLl  section "..!.!!II!"!T..do  .'.'.    30*000 

Elongation  per  inch  after  rupture !....."!..!iI!!!!.jr,inoh*!    0.1733 

Elon^ration  per  inch  under  st^'ain  at  elastic  limit .' ..J.*""  *".*.'!!!. do..!.'  .001383 

UeductioQ  in  diameter  at  point  of  rupture J.".-'"!!!!!!!.!!!do!!!!  '     .154 

Reduction  in  area  after  rupture,  per  centum  of  original  section. . .  .'.V. V. .  .V.  " '. 47. 2 

Position  of  rupture -■----• - V///^'".WtnmmimQof  %tem 

Character  of  broken  surface,  dull  silky  center  60  per  cent. ;  fine  granular  at  circomference  40  per  cent. 

Surface  of  bar  has  mottled  appearance. 
Elongation  of  inch  sections «.15,  ".20  (".48,  fraotnred  section),  ".18,  ".09,  ".04 


S  ''iSi^eZ.^.2^.2dc/}^ 


yz^^ 


f                                  1      « 

f 

Si 

♦-  //.^   \    '        -♦ 

1*^:1 
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Ko,  406. 


Marks  on  bar,  o 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 
Length,  3". 


Tension  Te«U 


Applied  loadB. 


Total. 


Povmdi. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
»,750 
10.000. 
10,250 
10,500 
10, 750 
11, 000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,  750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.500 
17,000 
17,600 
18,000 
1R,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
28,000 


Per  sqaare 
inch. 


Poiifulf. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
3.\000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40, 000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
.  70,  OOO 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 


Elonsatioii 
per  mch. 


Inch. 
0. 

.000067 
. 000200 
.  000367 
.000467 
.000667 
.000833 
.000933 
.001133 
.001167 
.001200 
.001233 
. 001267 
.001300 
. 001333 
.001367 
.  001433 
. 001467 
.001667 
.001733 
.001800 
.  002033 
.002333 
.  002800 
. 00390C 
.004400 
.005900 
.  006567 
.007767 
.009683 
.012067 
.  015233 
.  017000 
.  019367 
.021333 
.  024733 
.  027033 
.030833 
.034600 
.040000 
.044667 
.050833 
.061000 
.076667 
.116667 


SncoeasiTe 

elongation 

per  Inch. 


Inch, 
0. 

.000067 
.  000133 
. 000167 
.000100 
. 000200 
.000166 
.000100 
.000200 
.000034 
.  000033 
.  000033 
.  000034 
.  000033 
.000033 
.  000034 
.000066 
. 000034 
. 000200 
.  000066 
.  000067 
.  000233 
. 000300 
.000467 
.001100 
. 000500 
.  001500 
.  000667 
.  031200 
. 001866 
. 002434 
.  003166 
.001767 
. 002367 
.001966 
. 003400 
.002300 
.003800 
.  003767 
.  000300 
.  003767 
.006166 
.  010167 
.015667 
.  040000 


set. 


sec 


IfieA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


,000100 


001100 


,005633 


Inek, 


Bemarks. 


Initial  load. 


.000100 


.001000 


.004538 


Elastic  Umit. 


XTltimate  strength. 


General  summary. 

Specific  gravity 7.8606 

Hardness ••-•       ^^*^'^*^ 

Tensile  strength  per  sqaare  inch  of  original  section pounds . .        92,  (lOO 

Elastic  limit  per  square  inch  of  original  section do 62.000 

Elongation  per  inch  aft«r  ruptnre inch..        0.1400 

Elongation  per  inch  under  strain  at  elastic  limit flo OOIWK) 

Redaction  in  diameter  at  point  of  rupture do —  .074 

Reduction  in  area  after  rapture,  per  centum  of  original  section 24. 0 

Position  of  rupture 1 'MO  from  neck 

Charaoter  of  oroken  surface,  flue  granular ;  dull  spot  at  circumference,  where  the  fractured  surface 

£ace  is  oblique  to  the  axisof  thespecimen. 
Elongation  01  inch  soetions (".16  fractured  section),  ".17,  ".19 
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No.  407. 
Tension  Test 


Marks,  ®?' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  3''. 


Applied  loads. 


ToUL 


Poundt. 
250 
1,250 
2,500 
8,760 
5.000 
6,250 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18.500 
19,000 
10,600 
20,000 
20,500 
21,000 
21.500 
22,000 
22,800 
21,000 


Per  sanare 
incn. 


PoundM. 
1,000 
5.000 
10,000 
15,000 
20,000 
23,000 
30, 000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
60.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78, 000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,200 


Elongation 
per  moh. 


Inch, 
0. 

.000067 
.000167 
.000367 
.000467 
.0OC667 
.000867 
.001033 
.001200 
.001233 
.001300 
.001833 
.001367 
.001400 
.001467 
.  001638 
.001733 
.001867 
.002133 
.002733 
.003167 
.003800 
.004800 
.005967 
.007000 
.007038 
.008783 
.009767 
.011333 
.012800 
.015067 
.  017600 
.020367 
.02:^333 
.026267 
.029500 
.  033338 
.037338 
.042338 
.048000 
.056667 
.068333 
.0800 
.1400 


Saoceaaive 

eloniration 

per  inch. 


Inch. 
0. 

.000067 
.000100 
.000200 
.000100 
.000200 
.000200 
.000166 
.000167 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000166 
.000100 
.000134 
.000266 
.000600 
.000434 
.000633 
.001000 
.001167 
. 001033 
.000033 
.000800 
.001034 
.001566 
.001467 
.002267 
.002:>33 
.002767 
.002966 
.002034 
.003233 
.003838 
.004000 
.005000 
.005667 
.008667 
.011666 
.011067 
.0600 


Permanent 
•et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


.000567 


004067 


009100 


SaoceaaiTe 
permanent 

■et. 


JfM*. 


a 


.000067 


.000500 


.003500 


.005033 


Initial  load. 


Slaatio  limit 


Micrometer  remored. 

mtimate  Btrenfftb. 
Load  at  time  ox  raptnre. 


General  summary. 

Tensile  strength  per  sqaaro  inch  of  original  section pounds..    89,200 

Blasdclimit  per  sqaare  inch  of  original  section do....    ^^^ 

Elongation  per  inch  after  ruptare inch..    0.1567 

Elongation  per  inch  ander  strain  at  elastic  limit do 001467 

Kedaction  in  diameter  at  point  of  raptore do 074 

Redoction  in  area  after  raptnre,  per  centum  of  original  section 24.6 

Position  of  rupture ".75ftomnock 

Clianicter  of  broken  surface,  granular.  60  per  cent. ;  dull  color,  40  per  cent.    The  surfisee  of  the  dnll 

colored  section  is  oblique  to  the  axis  of  the  specimen. 
Elongation  of  inch  sections (".  19  fraotnred  section)  ".  16,  ".  12 


TE8T8  OF  IKON  AHD  STEEL. 

No.  433. 

Teniion  Teat. 

\Attec  tetfMtaoBt  1>  afl.) 
Marks  on  bar,  ■  J* 
Diameter,  ".561. 
Sectional  area,  .25  sqoare  inch. 
Length,  3". 


Applied  1 

ToUL 

p. 

Pmmi*. 

I 

IM 

1.3S0 

?M0 

MM 

fi,000 

9.130 

7,600 

10,000 

10,  SM 

10,500 

lOiTM 

UOOO 

UMO 

11.  NO 

11,7m 

11.000. 

12,250 

12.500 

11I.7SC 

]a.ooD 

i»,m 

J3,6« 

IS,  750 

14,000 

li25» 

14.750 

15^000 

13.100 

i«,ooo 

10,500 

17,000 

1J.500 

18.000 

74;  000 

78.000 

,028287 

iooSss 

.003507 

78.000 

.038800 

!003*3S 
.0037S7 

at  000 

84.000 

.043733 

32,000 

80,000 
88.000 

.051000 

s 

n500 
23,000 

mIooo 

■3,000 

.0833 

:!!ffi 

'.'.'.'.'.'.'.'.'.'.'.'. 

S.Z 

M.000 

22'i1iS5?,w 

Qeiural  mMnMfjr. 


|»eiaa 


per^oh 


BfldooUan  In 

Paaitkn  ef  niptaro. 
OlurMt«r  of  bnksD  nrfUia. 

'  >i>  of  Inob  Hpljpiui. , 


Tindsrttnln  at  alutlo  limit ...__ 

.-jBTftt  polDlof  mptOTfl.. 

KfMT  ruptare,  p«c  c«ntnin  of  origliul  m 


..dnlt  ipoDKyi  ImgDUr inrTBce 
.''.lS(".M&mctD»dB«i)tl(in),  ".IJ 
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Ko.  434. 
Tension  Test. 

[After  retreatment  In  oiLJ 

Marks  on  bar,  ^bb 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  3". 


Applied  loads. 

Elongatton 
permoh. 

Saccessive 

elongation 

per  inch. 

Perxdknent 
set 

SaccesBlve 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1.250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12.250 
12, 600 
12,750 
13,000 
13,250 
13,600 
13, 7u0 
14,000 
14.250 
14, 500 
14,750 
15,000 
15.500 
16.000 
16,500 
17,000 
17,600 
18,000 
18.600 
10, 000 
10,600 
20.000 
20,600 
21,000 
21,500 
22,000 
22,500 
23, 000 
23,500 
23,800 
20,600 

Pound*. 
1,000 
5,000 
'10,000 
15,000 
20, 000 
25.000 
30, 000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
61. 000 
52,000 
63,000 
64,000 
65,000 
66,000 
57.000 
68,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000  , 
95,200 

Inch. 
0. 

.000133 
.  000267 
.000400 
.000567 
. 000733 
.000900 
.001033 
.  001233 
.001267 
.  001300 
.  001333 
.  001367 
.001400 
. 001467 
.001567 
.001633 
.  001700 
.001900 
.  002033 
.  002267 
.002567 
.  003167 
.003933 
.004667 
.  005167 
.  006407 
.  007167 
.  008067 
.009733 
.  011633 
.  018733 
.015700 
. 017933 
.  020333 
. 022667 
. 026133 
.  028600 
.032167 
.  034267 
.  039333 
.  041333 
.049667 
.  050333 
.070000 
.0900 
.1233 

Inch. 

0. 

.000133 
. 000134 
.000133 
.  000167 
.  0001(56 
.  000167 
.  0001J3 
.OOOliCO 
.  000034 
.000033 
.000033 
.000034 
.000033 
. 000007 
. 000100 
.000066 
.0000ti7 
.000200 
. 000133 
.000234 
.000300 
.000600 
.000766 
.  0007:J4 
.  000500 

•  .001300 
.000700 
.000000 
.001666 
.001900 
. 002100 
.  001967 
.  002233 
.  002400 
.  002334 
.  003406 
.  002467 
.  003567 
.  002100 
.  0050G6 
.005000 
.  005334 
.009666 
.010667 
0200 
.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initiiaioad. 
Elastio  limit. 

ITliiinate  atrenffth. 
Load  at  time  of  rapture. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 

'"*.' 660633" 
.000034 

.000100 

.000033 

.•...•a.....      ...•...*.._.• 

1 

1 

.  000335          .  000233 

.002000 

.001667 

.005033 

.003933 



General  summary. 

Tensile  stren^h  per  sqaare  inch  of  original  («oct ion pounds..    05,200 

KlaAtio  limit  per  sqnaro  incli  of  ori|xinal  section do. . . .    49, 000 

Elon^tionper  iucli  after  rupture inch..    0.1083 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture do 144 

Reduction  In  area  after  rupture,  per  centum  of  original  section. ...''.''".'. /.'/.".V/."..'.... ......       44. 6 

Position  of  rapture...... «  40  fh>m  middle  of  stem 

Character  of  broken  surface dull  spongv ;  interspersed  with  fine  granulation 

Elongation  of  inch  sections ;.*...,. ".11  (",33  fiiwtnred section),  ".14 
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No.  935. 


Tension  Test, 


Bronze  specimen  from  "  Console"  for  8''  steel  B.  L.  rifle. 

Length,  3''. 

Diameter,  '',56^. 

Sectional  area,  .25  square  inch. 


Applied  ImmIb. 


Total 


Poundi. 

250 

500 

760 

1,000 

1.250 

1,500 

1.750 

2,000 

2.250 

2.500 

2,750 

8,000 

8,260 

3.500 

8,760 

4,000 

4,250 

4.500 

4.750 

5,000 

5,250 

5,500 

5,750 

6,000 

«,2S0 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12.250 

12,500 

12,760 

13.000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,500 

14.750 


Pereqaaro 
incli. 


Povnds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
33.000 
34,000 
85,000 
86,000 
37,000 
88,000 
39, 000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45. 000 
46, 000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 


Elongation  Sucoeajivii 


Inch, 
0. 

.000083 
.000100 
.000200 
.  000267 
.000333 
.000400 
.  000467 
.000567 
.000667 
.000767 
.000867 
.000967 
. OOllOO 
.001200 
.001367 
.  001467 • 
.001700 
.  001833 
.002067 
.  002267 
.002467 
.  002800 
.003233 
.003433 
.004067 
.  004500 
.005633 
. 006100 
.007167 
.  007907 
.009933 
.  011433 
.  013500 
.  014933 
.  016933 
.018833 
.  021333 
.  024667 
.  027333 
.  030333 
.  033000 
.  035833 
.  039167 
.042500 
. 048000 
.  05U667 
. 055000 
.060000 
.  064667 
. 070000 
.  075687 
.0800 
.0867 
.0933 
.1000 
.1067 
.1133 
.1200 


Inch. 

0. 

.000033 
.000067 
.000100 
.000067 
.000066 
.000067 
.000067 
.000100 
.000100 
. 000100 
.000100 
.000100 
. 000133 
.000100 
.  000167 
.  000100 
. 000233 
.  000133 
. 000234 
.000200 
. 000200 
. 000333 
.000438 
.000200 
. 000634 
. 000433 
.  001133 
. 000467 
.001007 
.  000800 
.001066 
.001500 
.  002067 
.  001433 
. 002000 
.  001900 
.  002500 
.  0033:i4 
.  002666 
.  003000 
. 002667 
.  002833 
.  0033:J4 
. 003333 
.  005500 
. 002667 
.  004333 
.  005000 
. 004667 
.  00r)333 
.  005637 
.  004333 
.0067 
.0006 
.0067 
.0067 
.0066 
.0067 


Permanent 
aet. 


Socceasive 
permanent  [ 
■eu        I 


Romarka. 


Inch, 


0. 


Inch. 


0- 


Initial  load. 


0. 


0. 


.000200 


.000533 


.  001367 


.  004567 


.000200 


BIai>tio   limit  not  well 
defined. 


.000333 


.000834 


.008200 
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Applied  loads. 

Elosffation 
per  inch. 

Saoceaaive 

elonipiktion 

per  mob. 

Permanent 
aet. 

SacoeaaiTe 

permanent 

aet. 

Bemarka. 

Total. 

PerBqtiAre 
inca. 

Pounds. 
15,000 
15,250 
15.500 
15,750 

Pounds. 
60,000 
61,000 
62,000 
63,000 

Inch, 
.1267 
.1367 
.1467 
.1667 

Inch. 
.0067 
.0100 
.0100 
.0200 

Inch. 

Inch. 

Tenaile  atreugth. 

General  summary. 
Bpeciflcgravity '. {^::   ||Jg 

H«oi.«. IbiSS::  l^ 

Tenaile  atrength  per  aqnare  inch  of  ori^nal  seotion poanda..    63, 000 

EUaticlimit  per  aqdare  inch  of  original  aeccion do —    17,000 

Blongation  per  inch  after  raptnre iDch..    0.1900 

Elongation  per  inch  under  atrain  at  elaaticlimit do 001467 

Reduction  in  diameter  at  point  of  mptnre do  ...       .064 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture ".25  from  middle  of  atem  oblique 

Character  of  broken  anrface light  yellow  color 

Elongation  of  inch  aectiona 1 ".15,  ".24*.  ".18 
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TESTS  OF  lEON  AND  STEEL. 
10"  STEEL  WIEE-WOmiD  EIFLE. 

(SUol  ipeclmeiu  Inm  tubs,  iteeTe,  hoop*  uid  tnuuloo  rinft.] 

No.  717. 


Marks,  "^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  iticli. 


General  tamnuiry. 

flpaciflc  gnTltj _ T.8708 

i^nallestrenjEttiperwiiiareiDcbaroriEliialaDotiaa. poatida..        81,  MO 

ElMtioUoittperuDArBliiotaororltiliulseoUoii. do...       W.»M 

ElanntloD  p«riDch  after  ruptura Inch..       I),23M 

BbngatiOD  par  incb  under  DtniD  lit  elaillo  Umtt do MIUO 

BedootloDindfnmeWratpnlDtaf  rnptiira do Hi 

Rednetlou  in  ana  aflw  rapture,  per  oeDtnm  or  arlelaalsnction .-.  M.S 

Position  pfroptnrB ".2  from  middle  of  atem 

Chancter  of  broken  aarfiuM,  gmnDliir.  radiating  f mm  caDterW  pat  oent.^  dalt  amak;  color,  40  per 

XlaagMion  of  Inob  seotlona ".18,".a»" 
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No.  718. 
Marks,  i^^» 
Diameter,  ".Mo. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saecessive 

elouffation 

perlnch. 

• 

Permanent 
set. 

SnceeasiTe 

permanent 

set 

Bemarks. 

TotaL 

Per  Bqaare 
incii. 

Povnd$. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

6,200 

6,400 

6.600 

6,800 

7,000 

7,200 

7,400 

7,600 

7.800 

8.000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9.800 

10,000 

10,400 

10,800 

11,200 

11.600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14.800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,480 

JPoundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
52, 000 
54,000 
56,000 
58.000 
60.000 
62,000 

•    64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,400 

Inch. 
0. 

.000200 
.000400 
.  0U060O 
.  000800 
.001000 
.  001250 
.001300 
.001350 
. 001400 
.001450 
•      .001500 
.001600 
.001700 
.001750 
.  001750 
.001800 
.005350 
.  005950 
.006550 
.007000 
.007750 
.OOOOOOf 
.009100 
.009750 
.010650 
.011000 
. 012300 
. 0148U0 
.017000 
.019000 
. 020300 
.022750 
.025400 
.029300 
.0:^500 
.035500 
.039000 
.043850 
.048000 
.054500 
.063400 
.0700 
.0800 
.1000 
.1350 

Inch. 
0. 

.000200 
.000200 

.  000200 
.  000*400 
.000200 
.000250 
.000050 
.000050 
.000050 
.000050 
.  000050 
.000100 
.  OUOIOO 
.  000050 
0. 
.000050 
.003550 
.  000600 
.000600 
.000450 
. 000750 
.  001250 
. 000100 
.000650 
.010900 
.000350 
. 001300 
.  002500 
.  00220^3 
.  002000 
.  001300 
.002450 
.  002650 
.  003900 
.  003200 
.003000 
.003500 
.004850 
.004150 
.0U0500 
.008900 
.0066 
.0100 
.0200 
.0350 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

In€h. 
0. 

.000060 
0. 
0. 
0. 
0. 
0. 

Tnltialload. 
Elastic  limit. 

.000250 

.000200 

.000450 

.000200 

.005750 

.005300 

1 

Tensile  strength. 

.008500 

.002750 

General  summary, 

Specifle  gravity 7.8700 

Tensile  strength  per  square  inch  of  original  section poands..      87,400 

Elastic  limit  per  sooare  inch  of  original  section .' do 40,000 

Elongation  per  inch  after  rapture inch..      0.1800 

Elongation  per  inch  under  strain  at  elastic  limit do...!    .001800 

Reduction  in  diameter  at  point  of  rupture „ do 096 

Keduction  in  area  after  rupture,  per  centum  of  original  section 34. 0 

Position  of  rupture ".25  from  middle  of  stem 

Character  of  broken  surface granular,  60  per  cent :  dulL  smoky  color,  40  per  cent 

Elongation  of  inch  sections «.26,  ".10 
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10"  STEEL  WIBE-WOUND  RIFLE. 

[St«el  specimenB  from  tubo,  sleeve,  boops  and  trannion  rinf(.] 

No.  717. 
Marks,  ^^^^ 
Diameter,  ".505. 
Sectional  area,  .20  square  incb. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

0,200 

0,400 

0,600 

0.800 

10,000 

10,400 

10, 8DG 

11, 200 

11,600 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,500 

15,000 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
2^000 
80,000 
31,000 
82, 000 
33.000 
34,000 
35.000 
36,000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54.000 
66,000 
68,000 
60,000 
62,000 
64, 000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,600 
78,000 
80,000 
82,000 
84,000 
86,000 
87,500 


Elongation 
per  luoh. 


Inch, 
0. 

.000050 
.  00U150 
.000400 
.000700 
.  000800 
.001000 
.001100 
.001150 
.001200 
.001250 
.  001250 
.001300 
.  0013.J0 
.001400 
.001500 
.  001530 
.  003750 
.006300 
.  007000 
.  008000 
.008500 
.009000 
.  009750 
. 010500 
.011500 
.012500 
.  014200 
.016750 
. 018500 
.  020250 
.  022750 
.  02475U 
.027000 
.  030750 
.033250 
.  037400 
.  041000 
.  045300 
.  051000 
.056500 
.063500 
.0800 
.0900 
.1150 
.1600 


Snccessive 

elonpration 

per  inch. 


Inch. 
0. 

.000050 

.000100 

.000250 

. 000300 

.000100 

.  000200 

. 000100 

.000050 

.000050 

.000050 

.0 

.000050 

.  ooooriO 

.000050 
.000100 
.000030 
.  002200 
.  002550 
.000700 
.  001000 
.000503 
.000500 
.000750 
.  000750 
. 001000 
. 001000 
.  001700 
.  002530 
.  001730 
.001750 
.  002300 
.  002000 
.  002250 
.  003730 
.  002500 
.004150 
.  003G00 
.  004300 
.  003700 
.005500 
.007000 
.0105 
.0100 
.0250 
.0450 


Permanent 
set 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


000050 


.006250 


.  010100 


Snccessive 

permanent 

set. 


BemarkSi 


Inch, 


0. 


.000050 


006200 


003850 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


\ 


General  summary. 

Bpeciflo  gravitv *7.8708 

Tensile  strength  per  square  inch  of  original  section pounds. .        87, 600 

Elastic  limit  per  square  inch  of  original  section do ....       40, 000 

Elongation  per  inch  after  rupture. inch..        0.2350 

Elongation  per  inch  under  strain  at  elastic  limit « do 001550 

Reduction  in  diameter  at  point  of  rupture. do .115 

Rednctiou  in  area  after  rupture,  per  centum  of  original  section 40.5 

Position  of  rupture ".2  from  middle  of  stem 

Character  of  orolcen  sur&ce,  granular,  radiating  from  center  60  per  cent. ;  dull  smoky  color,  40  per 

cent. 
Elongation  of  inch  sections ".18,  ".28* 
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No.  718. 
Marks,  ^^  j^» 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Totftl. 


Poundt. 
200 

1,000 

2,000 

8,000 

4,000 

5.000 

0,000 

fl,200 

6,400 

0,000 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9.600 

9.800 

10,000 

10,400 

10, 800 

11,200 

11.600 

12,000 

12,400 

12,800 

13.200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,480 


Per  square 
incn. 


1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
50.000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
•  64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,400 


Elooffstion 
per  inch. 


Inch. 
0. 

.000200 
.000400 
.000600 
.  00U80U 
.  001000 
.  001250 
.001300 
.OOKiJO 
.  001400 
.001450 
.0U1500 
.001600 
.001700 
.001750 
.  001750 
.001800 
.005350 
.  005950 
.006550 
.007000 
. 007750 
.OOOOOOf 
.009100 
.009750 
.010050 
.011000 

.  012:^00 

. 0148U0 

. 017000 

.010000 

. 020300 

. 022750 

.025400 

.029300 

.032500 

.035500 

.039000 

.043850 

.048000 

.054500 

.063400 

.0700 

.0600 

.1000 

.1350 


Saocoasive 

elooeation 

perlnch. 


Ineh. 
0. 

.000200 
.  000200 
.000200 
.  000-^*00 
.  000200 
.000250 
.000050 
.U00U50 
.000050 
.  OOUO 30 
.000050 
.000100 
.  OUOIOO 
.000050 
0. 
.000050 
.003550 
. OOOOOO 
.000600 
.000450 
. 000750 
.  001250 
.000100 
.000650 
.  01 09U0 
.000350 
.  U013U0 
.  002500 
.  002200 
.  002000 
.001300 
. 002450 
.  002650 
.003900 
.  003200 
.003000 
.003500 
.004850 
.004150 
.000500 
.008900 
.0066 
.0100 
.0200 
.0350 


PermaDent 
set. 


IneJL 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 


.000250 


.000450 


.005750 


.008500 


Saccessive 

permanent 

set 


Inch, 
0. 

.000050 
0. 
0. 
0. 
0. 
0. 


.000200 


.000200 


.005300 


Remarks. 


Initial  load. 


Elastic  limit 


.002750 


Tensile  strength. 


General  summary. 

Specifio  gravity 7.8700 

Tensile  strength  per  square  inch  of  orieiQal  section pounds..      87  400 

Elastic  limit  per  square  inch  of  original  section J do 40,000 

Elongation  per  inch  after  rupture inch..      0.1800 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Beduction  in  diameter  at  point  of  rupture , do 095 

Eednction  in  area  after  rupture,  per  centum  of  original  section 34. 0 

Position  of  rupture ".25  from  middle  of  stem 

Charactor  of  broken  surface granular,  60  per  cent :  dull,  smoky  color,  40  per  cent 

Elongation  of  inch  sections 7. , *t.ia,  ".10 
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Marks,  low 

7       T 

Diameter,  ".56^. 

Sectional  area,  .25  sqaare  inch. 


No.  830. 
Specimens  from  Breech  End, 


Applied  loadfl. 


TotaL 


Pcvndt, 

250 

1,2M 

2,600 

3.750 

5.0O0 

6.250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12  230 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

11,250 

14,500 

14.750 

15^000 

15, 500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,820 

16^900 


Per  square 
incii. 


Founds. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
31,000 
32,000 
83.000 
84,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
77,280 


Elongation 
per  inch. 


Ineh, 

a 

.000200 

.000400 

.000600 

.000700 

.000950 

.001150 

.001150 

.001200 

.001250 

.001300 

.001350 

.001400 

.001900 

.004950 

.006550 

.009150 

.010400 

.010850 

.011250 

.011950 

. 013050 

.  013850 

.014700 

.  015950 

.  017200 

.018450 

.019050 

.  020100 

.  021750 

.023500 

.024750 

.026500 

.028000 

.029500 

.031150 

.033550 

.037500 

.042000 

.048000 

.054750 

.062000 

.0700 

•  0900 

.1100 

.1650 


SacoeMive 

elongation 

per  inch. 


Inch, 
0. 

.000200 
000200 
.000200 
. OOOIUO 
.000250 
.  000200 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000500 
.003050 
.001600 
.002600 
.001250 
.000450 
.  000400 
.000700 
.001100 
.000800 
. 000850 
.001250 
.001250 
.001250 
.000600 
.001050 
.001650 
.001750 
.001250 
.001750 
.001500 
.001500 
.001650 
.002400 
.003950 
.004500 
.006000 
.006750 
.007250 
.0080 
.0200 
.0200 
.0550 


Permanent 
set. 


Inch. 
0. 

.000050 
.  000050 
.000100 
.000100 
.000150 
.000150 


.000150 


.007650 


011400 


016460 


SacoessiTe 

permanent 

set. 


Inch, 
0. 

.000050 
0. 

.000050 
0. 

.000050 
0. 


0. 


.007500 


.003750 


.005050 


Bemarka. 


Initial  load. 


ElaaUcUmii. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .       77, 280 

Blastic  limit  per  square  inch  of  origioaTsection do. . ..       86. 000 

Elongation  per  inch  after  rupture inch..       0.2000 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Kednotion  in  diameter  at  point  of  rupture do....  .154 

Redaction  in  area  after  rupture,  per  centum  of  original  seotion 47.2 

Position  of  rupture middle  of  stem 

Character  of  broken  sorfisce silky 

Slongatton  of  Inch  aeotlona ''.28*,  ".SO 
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Marks,  lo  w 

T 


Ko.  830J. 


Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,  too 

7,750 

8,000 

8,250 

8,500 

8,750 

0,000 

9,250 

0,500 

9,75u 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,  750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13, 250 

13.500 

13. 750 

14,000 

14, 250 

14,500 

14,750 

15,000 

15, 500 

18,000 

16,500 

17,000 

17.600 

18,000 

18,500 

19,000 

19,500 

19,900 

18,200 


Per  square 
inch. 


Pounds, 
1.000 
5.000 
10,000 
15,000 
20,000 
25,  OUO 
3U,000 
31,000 
82,000 
33,000 
34,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41, 000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48, 000 
49. 000 
50, 000 
51, 000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58, 000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
79,840 


EloDgation 
perlnoh. 


Inch. 
0. 

.600150 
.000350 
.000450 
.000600 
.  OUOtiOO 
.  001000 
.  001000 
.  001050 
.001100 
.001150 
.  001250 
.  002000 
.003100 
. 005900 
.007100 
.007850 
.008850 
. 009250 
.009750 
.  010600 
.011500 
.012500 
.013500 
.014650 
.015650 
.  01<i650 
.017500 
.018500 
.019650 
.  021200 
.022600 
.  024300 
.026000 
.027500 
.028500 
.  030100 
.033500 
.038000 
.013000 
.047750 
.0550 
.0600 
.0800 
.0950 
.1100 
.1760 


Successive 

eloufi^ation 

per  iuch. 


Inch. 

0. 

.000150 
.  000200 
.  OUUIOO 
.  000150 
.  000200 
.000200 

0. 

.000050 
.  000050 
.  000050 
.  000100 
.  000750 
.001100 
.  002800 
.  001200 
.000750 
.001000 
. 000100 
.  000500 
. 000850 
.000900 
.001000 

*  .001000 
.001150 
.  001000 
.  001000 
.  000850 
.001000 
.001150 
.  001550 
.001400 
. 001700 
.001700 
.001500 
.  001000 
. 001600 
.  003400 
.004500 
.  005000 
.  004750 
.007250 
.0050 
.0200 
.0150 
.0150 
.0050 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.  000100 


.006350 


Saocessive 
permanent 
set. 


Inch. 


0. 


.000100 


.006250 


009850 


003500 


014750 


004900 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary, 

m 

Tensile  strength  per  square  inch  of  oriinnal  section pounds. .    79, 840 

Elastic  limit  per  Bonare  inch  of  original  section do  ...    35,000 

Elongation  per  incn  after  rupture inch . .    0. 2950 

Elongation  per  inch  under  strain  at  elaatio  limit .> .do  ...  .001250 

Keductinn  in  diameter  at  point  of  rupture do  —       .  124 

Be<luctlonin  area  after  rupture,  peroentum  of  ori>;inal  section 39.2 

Position  of  niptnre middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ''.26^ ''.88 
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No.  83L 


Marks,  low 

'     T 

Diameter,  ^^564. 

Sectional  area,  .26  square  inch. 


Applied  loadfl. 

EIoDsatlon 
per  mch. 

SoGOMaiTe 
elonntion 
per  loch. 

Pennuient 
set. 

Sueeeeeive 

pennaaenl 

set. 

BeBurkt. 

TotoL 

Per  sqaan 
incn. 

Pounds. 

250 

1.250 

2,600 

8,730 

6.000 

6,250 

7,600 

7.750 

8,000 

8,250 

8,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,250 

11.600 

11,750 

12.000 

12,250 

12.500 

1^750 

13,000 

18,250 

18,600 

13,750 

14,000 

14,250 

14.500 

K750 

15,000 

15,500 

16.000 

16,500 

17,000 

17,600 

18.000 

18.500 

19,000 

19,500 

19,910 

18,000 

Pound*. 
1,000 
6,000 
10,000 
16.000 
20.000 
25,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
88,000 
89.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
61.000 
52,000 
53,000 
64,000 
65,000 
56.000 
67,000 
58,000 
59,000 
60.000 
rt2,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
79,640 

Inch. 
0. 

.000050 
.000160 
.000250 
.000450 
.000550 
.000750 
.000750 
.000800 
. 000850 
.000900 
.OC0950 
.002600 
.004050 
.005500 
.0(6550 
.007150 
.007900 
.008000 
.009600 
.010300 
.011200 
.  012200 
.012900 
. 014150 
.015000 
.016050 
.017000 
. 018100 
.010200 
.020500 
.021650 
.023250 
.024450 
. 025950 
.027400 
.029450 
.032750 
.036400 
.041000 
.047250 
.053000 
.0600 
.0700 
.0850 
.1050 
.1750 

Inek. 

0. 

.000060 
.000100 
.000100 
.000200 
.000100 
.000200 

0. 

.000050 
.000050 
.000050 
.000050 
.001650 
.001450 
.001450 
.  001050 
.000600 
.000750 
.001000 
.000700 
.000700 
.000900 
. 001000 
.000700 
.001250 
.000850 
.001050 
.000950 
. 001100 
.  001100 
.001300 
.001150 
.001600 
.001200 
.001600 
.001450 
.002050 
.008300 
.003650 
.004600 
.000250 
.005760 
.0070 
.0100 
.0150 
.0200 
.0700 

Inch, 
0. 

-.000050 
-.000050 
-.000050 
-.000050 
-.000050 
-.000050 

Inch. 
0. 
-.000050 

a 

0. 
0. 
0. 
0. 

TnltlAlloAd. 

BUaUoliinit. 

Bested  under  initial  hmd 
Ihonr. 

• 

Tensile  strength. 
Loftd  at  time  of  mptueb 

.000050 

.000100 

.005750 

.005700 

.009600 

.003860 

• 

.014200 

.004600 

General  eummary. 

Specific  gravity 7.8630 

Hardnesfi 18.08 

TeDsile  strength  per  square  inch  of  original  section pounds..    79,640 

Blastio  limit  per  sooare  inch  of  original  section do —    35,000 

Elongation  perinea  nft«>r  rupture inch..    0.2750 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .000950 

Reduction  in  diameter  at  point  of  rupture do 134 

Reduction  in  area  after  rnpiure,  per  centum  of  original  section 41*9 

Position  of  rupture ".  60  from  middle  of  stem 

Character  of  broken  surface silky  60  per  cent.,  fine  granular  60  per  cent 

Elongation  of  inoh  sections «.86*,  ".17 


/; 
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TESTS   OF   IRON  AND   STEEL. 


No.  830J. 


Marks,  lo  w 

T 

Diameter,  ''.564. 

Sectional  area,  .25  saaare  inch. 


Applied  loads. 


Total. 


Pountff. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7.^00 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

9,250 

9,500 

9,75o 

10,000 

10,250 

10,500 

10,750 

11,000 

11, 250 

11,500 

11, 760 

12,000 

12,250 

12,500 

12, 750 

13, 000 

13, 250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,600 

18,000 

18, 500 

19,000 

19,500 

19,960 

18,200 


Persqnare 
inch. 


Poundf. 
1,000 
5,000 
10.000 
15,000 
20,000 
25, 000 
3(1,000 
31,000 
82,000 
33.000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,  OUO 
48, 000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78, 000 
79,840 


EloD^^tion 
per  inch. 


Inch. 
0. 

.600150 
.000350 
.000450 
.000600 
.OOOoOO 
.  001000 
.001000 
.  OU1050 
.001100 
.001150 
. 001250 
.002000 
.003100 
. 005900 
.007100 
.007850 
.008850 
.009250 
.  009750 
.010600 
.011500 
.012500 
.013500 
.014660 
.016650 
.010650 
.017500 
.018500 
.019650 
.021200 
.  02:^600 
. 024300 
.026000 
.  027500 
.028500 
.  030100 
.  033500 
.038000 
.013000 
.047750 
.0550 
.0600 
.0800 
.0950 
,1100 
.1760 


SuocesBlre 

elonf^ation 

per  iDch. 


Inch. 

0. 

.000150 
. 000200 
. OUOIOO 
.000150 
.000200 
.  000200 

0. 

.000050 
. 000050 
.000050 
. 000100 
.000750 
.001100 
.  002800 
.001200 
.000750 
.001000 
.000400 
.000500 
.000850 
.000900 
.001000 

'  .001000 
.001150 
.  OOIUOO 
.  001000 
.  000850 
.001000 
.  001150 
. 001550 
.001400 
. 001700 
.001700 
.001500 
.001000 
.001600 
.  003400 
.004500 
.  005000 
.00J750 
.007250 
.0050 
.0200 
.0150 
.0150 
.0050 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000100 


006350 


Saocessive 
permanent 
set. 


0. 


Inch, 


.000100 


.  006260 


009850    ,      .  003500 


.014750  .004900 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptare. 


General  eummary, 

• 

Tensile  strenji^b  per  square  inch  of  original  section pounds. .    79, 840 

Elastic  limit  persqnare  inch  of  original  section do  ...    85,000 

Elon^Ation  per  inch  aftermptnre inch..    0.2950 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001260 

Keduction  in  diameter  at  point  of  rupture do 124 

Beduction  in  area  after  rupture,  per  centum  of  orij^inal  section 39.2 

Piisition  of  rupture middle  of  st4»m 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections... ".26,  ".88 
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Marks,  low 

Diameter,  "M^ 

Sectional  area,  .25  square  inch. 


1 

Applied  loadfl. 

£loont1oB 
per  inch. 

SacoeeelTe 

elonntion 

per  inoh. 

Permuient 
set. 

SuooeeslTe 

permanent 

set. 

Bem^rlTi. 

1 

ToUL 

• 

Per  square 
incli. 

i 
1 

Poundt. 

250 

1,250 

2,500 

8,750 

5.000 

6,250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,730 

9,000 

0,250 

9,500 

9,750 

10.000 

10,250 

10,600 

10.750 

11«000 

11,250 

ll.6(»0 

11,750 

12,000 

12.250 

12.500 

l'?,750 

13,000 

13,250 

13.600 

13,750 

14,000 

14,250 

14.500 

14,750 

15, 000 

15,500 

16.000 

16,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

19,910 

18,000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
56.000 
67,000 
58,000 
59,000 
60,000 
ri2,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
79,640 

Inch. 
0. 

.000050 
.000150 
.000250 
.000450 
.000550 
.000750 
.000750 
.000800 
. 000850 
.000900 
.0C0950 
.002600 
.004050 
.005500 
.016550 
.007150 
.007000 
.008800 
.009600 
.010300 
.011200 
.  012200 
.012900 
. 014150 
.015000 
.010050 
. 017000 
. 018100 
. 010200 
.020300 
.  0216.50 
.023250 
.024450 
.025950 
.027400 
.029450 
.032750 
.036400 
.041000 
.047250 
.053000 
.0600 
.0700 
.0850 
.1050 
.1700 

IndL 
0. 

.000050 
.000100 
.000100 
.000200 
.000100 
.000200 

a 

.000050 

.000050 

.000050 

.000050 

.001650 

.001450 

.001450 

. 001050 

.000600 

.000750 

.001000 

.000700 

.000700 

.000900 

.001000 

.000700 

.001250 

.000850 

.001050 

.000950 

.  001100 

.001100 

.001300 

.001150 

.001600 

.001200 

.001500 

.  OOU.V) 

.002050 

.003300 

.003650 

.004600 

.006250 

.005760 

.0070 

.0100 

.0150 

.0200 

.0700 

Inek. 
0. 

-.000050 
-.000050 
-.000050 
-.000050 
-.000050 
-.000050 

Inch, 
0. 
-.000050 

a 

0. 
0. 
0. 
0. 

Initial  load. 

Elastio  limit. 

Bested  under  initial  load 
1  hour. 

■ 

Tensile  strength. 
Load  at  time  of  rapture. 

.000050 

.000100 

.005750 

.005700 

.000600 

.003850 

* 

.014200 

.004600 

General  eummary. 

Specific  gravity 7.8630 

Hardness 13.08 

Tensile  strength  per  square  inch  of  original  section pounds. .    79, 640 

Klastto  limit  per  saaare  inch  of  original  section do  —    35, 000 

Elongation  per  inch  after  rupture inch..    0.27.50 

Elongation  per  inch  under  strain  at  elastio  limit do  ...  .000950 

Redaction  in  diameter  at  point  of  rupture do 134 

Redaction  in  area  after  rapture,  i»er  centum  of  original  aeotion 4L  9 

Position  of  rapture ".SOttom  middle  of  stem 

Character  of  broken  BurCaoe alllcy  60  per  oent.,  fine  granular  60  per  cent 

Elongation  of  inoh  sections ".88*,  ".17 


t; 


TESTS   OP   lEON   AND   STEEL. 
No.  832. 


Marks,  ^o^ 

Diameter,  ".664. 

Sectional  area,  .26  sqnare  inch. 


a.4o« 

S,1M 
0,000 
S,1M 

7,  HO 
T.TW 
&O00 

8,  ISO 
t>,MO 

a,Tw 


MMO 
10.000 

1^000 


M,ooa 
tr.ooo 

tB,000 


.oooiu 

!0002«« 


.001100 
Idoosoo 


.oooofK) 
.ooooso 
.000060 


.    Elutlc  limit 


u,aso 

iz,jo« 

13,  TH 


.0I6.^M 


.000760 
!  001200 

.001000 

.OOOHM 

!ooi4U 


«e,M)o 

08,000 

70.000 

73;  000 


iooMM 


General  •amnarji. 

TeD«a««t™igtliMnqn«rolDolioforiginBl»ctIi>n ponmU..    70.SW 

Elartlo  limit  per  Kiuiiraliioh  of  origlndwotlon do  ...    S8,00O 

Elonrallou  per  Inot  ifter  raptora ■  tpih..    O-^TOO 

KlonraOonperlnoh under BtnlnmtelMtloIlnilt do  ...  .00130* 

Reduction  In  aianniterM  point  of  niplare do  ■-        ■]" 

Kednollonln«re«(ift«rnipCai«,paroeacamoforigiu«l«Mtloa .---.        «■" 

PotlUoa  of  mptoie ".0  (torn  middlo  of  .Wni 

«i»r»otM  of  broken  «urflMie aaogrmnuUtOOpMoent.,  «Uky*Ojwr_c™t 


r 
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7B 

Marks,  w^ 


No.  623 


Length,  4k".5. 

Diameter,  ''.798. 

Sectional  area,  .50  sqoare  inch. 


Applied  loads. 

Compres- 

sioo  per 

inch. 

SacceMive 

oomprea- 

aionper 

inch. 

Permanent 
aet. 

Saoceaiive 

permanent 

aet. 

ToteL 

Perscmare 
inch. 

Pounds, 

600 

2,500 

5,000 

7.500 

10,000 

12.500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19.500 

20.000 

38.620 

Poun4t. 
1.000 
5.000 
10,000 
15,000 
20.000 
25.000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
77, 240 

Ineh. 
0. 

.000107 
.000338 
.000500 
.000667 
.000833 
.001000 
.001033 
.001100 
.001133 
.001200 
.001333 
.00\«67 
.002433 
.003567 
.004133 
.005333 

Ineh, 
0. 

.OOOlffT 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000067 
.000033 
.000067 
.000133 
.  000534 
.000566 
.001134 
.000566 
.001200 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Tnitia]  load. 

BUwtLc  limit. 
Ultimate  strength. 

.000167 

.000167 

•»••«••     ••• 

.003900 

.008788 

General  tummary. 

Elastic  limit  per  aqaare  inch  of  original  section pounds..      84,000 

Compreesion  per  inch  under  stress  at  elastic  limit inch..  0.001200 

intimate  strength  per  square  inch  of  original  aection poonds..     77,240 

Manner  of  fisilnre triple  flexnre 
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TESTS    OF   IRON   AND   STEEL. 


Xo.  524. 


Marks,  lo  w 

Length,  4'^5. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
incn. 

Soccessive 

oompres- 

sioD  per 

inch. 

PermaneDt 
set. 

Saccessive 

permanent 

set 

1 

Total. 

Per  saaare 
Id  en. 

Remarks.              i 

PowidM. 

500 

2.500 

5,000 

7,500 

10,000 

12, 500 

IS.  000 

15.500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

38,720 

Pimndi. 
1,000 
6,000 
10.000 
15,000 
20.000 
25,000 
30, 000 
31,000 
32,000 
33.000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
77,440 

0. 

.000133 
.000267 
.000467 
.000633 
.000767 
.000933 
.000967 
.001000 
.  001033 
.001038 
.001100 
.001233 
.001400 
.004500 
.007667 
008300 

Iruh. 

0. 

.000133 
.000134 
.  000200 
.000166 
.  000134 
.  000166 
.000034 
.000033 
.000033 

0. 

.000067 
.000133 
.  000167 
.003100 
.003167 
.000633 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Imoh, 
0. 

Initial  load. 

1 

1 

0. 

Elastic  limit. 

.006838 

.006833 

Ultimate  strength. 

General  nummary. 

Elastic  limit  per  square  inch  of  original  section pounds. .      33. 000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.  OOUOO 

Ultimate  strength  per  square  inch  of  original  aeotioii pounds..      77.440 

ICanner  of  failure triple  flexure 
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No.  510. 
Compression  Test 

5B 

MarkSy  lo  w 

Length,  WAb. 

Diameter,  1''.005. 

Sectional  area,  .793  sqaare  incb. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Applied  loads. 

Compres- 
sion per 
inch. 

SaccesslTe 
compres- 
sion per 
inch. 

Permanent 

set. 

Saccessive 

ToUL 

Per  square 
incn. 

permanent  >              Remarks, 
net 

793 
3.965 
7,030 
11.895 
15,860 
19.823 
20,  618 
21,411 
22,201 
22,997 
23,790 
24,683 
25.376 
26,168 
26,962 
27,755 
28,548 
29,341 
30,134 
30.927 
31,720 
32.513 
33,306 

Peundf. 
1,000 
5,000 
10,000 
l.\000 
20,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81.000 
82,000 
*       83,000 
84.000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 

0. 

.000155 
.000289 
.000144 
.000622 
.000775 
.000822 
.000867 
.000889 
.000911 
.000933 
.000078 
.001022 
.001006 
.001089 
.001133 
.001155 
.001200 
.  001955 
.008355 
.009555 
.010066 
011111 

ificA. 
0. 

.000155 
.000134 
.000155 
.000178 
.000153 
.000047 
.000045 
.000022 
.000022 
.000022 
.000045 
.000044 
.000044 
.000023 
.000044 
.000022 
.000045 
.000756 
.006400 
.001200 
.000511 
.001045 

0. 

.000000 
.000022 
.000022 
.000022 
.000022 

Ineh. 
0. 

.000000 
.000022 

I 

0. 

Initial  load. 

EIasU«ilimit 
Test  discontlnned. 

.000044 

.000022 

• 

.000067 

.000023 

.009783 

.  009666 

General  tummary. 

Elastic  limit  per  sqoare  inch  of  original  section .*. pounds..      37,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001200 

Manner  of  Datlure deflected  at  middle  ".09 
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TESTS   OP   IRON   AND   STEEL. 


No.  837. 
Tension  Test 
Previoasly  snortened  1  per  cent,  by  compreBsion. 

6B 

Marks,  lo  w 
^    T 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 


Total. 


Pounds, 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

6,500 

5,750 

6,0U0 

6,250 

6.500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11, 500 

11,750 

12,000 

12. 250 

12, 500 

12,750 

13,000 

13,250 

13.500 

13,750 

14.  000 

14,250 

14,500 

14, 750 

15, 000 

15,500 

16, 000 

16,500 

17, 000 

17,500 

18,000 

18, 500 

19,000 

10. 020 

17,200 


Per  sqiiare 
incn. 


Founda. 
1,000 
5,000 
10,000 
15,000 
20,000 
21. 000 
22, 000 
23,000 
24,000 
25, 000 
20,000 
27, 000 
28,000 
29,000 
30, 000 
81,  OUO 
82, 000 
33, 000 
84,000 
85,000 
86,  OUO 
87,000 
88,000 
89. 000 
40,  OOO 
41,000 
42, 000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50, 000 
51, 000 
52, 000 
53.000 
54.000 
55,000 
56.  000 
67, 000 

58,  OUO 

59,  000 

60,  000 
62,  000 
6i,  000 
66,  OOO 
68,000 
70, 000 
72,000 
74. 000 
70, 000 
76,080 


Elongation 
perinck. 


Inch, 

0. 

.000183 
. 000300 
.000450 
.  000617 
.000650 
.000683 
.  000733 
.  000867 
.  001017 
.001417 
.001633 
.  002100 
. 002350 
. 002933 
.003307 
.  003900 
.004217 
.  004967 
.005417 
.006117 
.006150 
.  007500 
. 007917 
.009233 
.  009650 
.  010300 
.  011033 
.  012367 
.  013333 
.  014350 

'  .015300 
.  010767 
.  018000 
. 019500 
. 020667 
.  022C00 
. 023333 
.025167 
. 0J6G83 
.028467 
. 030000 
.  031917 
.  0333 
.0350 
.0417 
.0483 
.0533 
.0617 
.0717 
.  0.^50 
.1133 
.1000 
.1733 


SacoesaiTe 

elonsatdon 

perlnch. 


Inch, 
0. 

.000188 
. 000167 
.000150 
.000167 
.  000033 
.000033 
.000050 
.000134 
.  000150 
. 000400 
.000216 
.  000467 
.000250 
.000583 
.  000434 
.  000:.33 
.  000317 
. 000750 
.000450 
. 000700 
.000333 
.  001050 
.000417 
.  001316 
.000417 
.  000650 
. 000733 
.  001334 
. 000066 
.0010  It 
.000950 
.001467 
.001233 
.001500 
. 001167 
.  001333 
. 001338 
.  001834 
.001416 
.001884 
. 001533 
.  001917 
.  001383 
.0017  • 
.0067 
.0066 
.0050 
.C084 
.0100 
.0133 
.0283 
.0467 
.0133 


Pemument 
seu 


Inch. 


0. 
0. 
0. 


000817 


.002033 


.004300 


SncceaalTe 

permanent 

set. 


a 


Inch, 


.000317 


001716 


002267 


.007817    .003517 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strenfrth. 

Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  orii^Dal  section ponnds..    76,080 

Elastic  limit  per  sqaaro  inch  of  original  section do....    23,000 

Elonf^ation  per  inch  after  rapture inch..    0.2167 

Elongation  per  inch  under  strain  at  elastic  limit do 000783 

Beduction  in  diameter  at  point  of  ruptui-e do 134 

Beduotion  in  area  after  rupture,  per  centam  of  original  section 89. 2 

Position  of  rupture "6  fh>m  middle  of  stem 

Character  of  broken  surface dull  silky  50  per  cent.,  fine  granular  50  per  cent. 

Elongation  of  inch  sections..  'M2,  ".19,  ".47*,  ".21,  ".16,  ".15 
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Ko.  620. 

Compression  Test 
Marks,    lo  w 

T 

Length,  10M5. 

Diameter,  r'.OlT. 

SectioDal  area,  .812  square  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Applied  loads. 

Compres- 

aion  per 

inon. 

• 

Sao<»|MiTe 

oompres- 

sionper 

incL 

PenDanent 
set. 

SacoessiTB 

permanent 

set. 

TotaL 

Per  square 
inch. 

Pounds. 

812 
4.060 
8.120 
12,180 
16.240 
20,300 
21,112 
21,924 
22.736 
23,518 
24,360 
25, 172 
25.984 
20,796 
27.608 
28,420 
29.232 
80,044 
30,856 
31,668 
82,480 
83.292 
34,104 
84,916 
35,728 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
26.000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 

IndL 
0. 

.000140 
.000280 
.000440 
.000580 
.000780 
.000800 
.000840 
.000860 
.000880 
.000020 
.000080 
.001000 
.001000 
.002380 
.004080 
.004800 
.005180 
.006520 
.005680 
.005720 
.005760 
.005780 
.005800 
.01 

IneK 
0. 

.000140 
.000140 
.000160 
.000140 
.000200 
.000020 
.000040 
.000020 
.000020 
.000040 
.000060 
.000020 
0. 

.001880 
.001700 
.000720 
.000380 
.  000340 
.  000160 
.000040 
.000040 
.000020 
.000020 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000020 

InOL 
0. 

Initial  loftd. 

Elastlclimit 
Test  disoontinaed. 

"Voooiio"' 

.000020 

0. 

, 

.004520 

.004500 

General  eummary, 

ElasUo  limit  per  square  Inch  of  original  section iwnnds..    83.000 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.001000 

Manner  of  fkilnre deflrcted  at  the  middle  ".  005 
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No.  838. 
Tension  Test 
Previously  shortened  1  per  cent,  by  comx)re8sion. 

6B 

Marks,  lo  w 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Foundt. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

5,500 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,260 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0.250 

0,500 

0,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

13,000 

13,600 

14,000 

14,500 

15,000 

1^500 

16,000 

16,600 

17.000 

17,500 

18,000 

18,500 

19,000 

19,400 


Per  Maare 
inoa. 


Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
21.000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 

.  88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,000 
54,000 
66.000 
68,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72.000 
74.000 
76,000 
77,600 


Eloneation 
per  mob. 


Inch. 
0. 

.000167 
.001)317 
.000467 
.000033 
.000650 
.000700 
.  0007G7 
.000850 
.000950 
.001217 
.001333 
.001867 
.002117 
.  002633 
.002950 
.  003450 
. 003833 
.004650 
.005050 
.00)650 
.005967 
.007050 
.007500 
.008100 
.008683 
.009500 
.010133 
.011183 
.012;»3 
.013333 
.014500 
.015067 
.016250 
.017000 
.020000 
.022583 
.025250 
.  028167 
.  03V0OO 
.0350 
.0400 
.0467 
.0538 
.0617 
.0700 
.0850 
.1050 
.1417 


Sacoeaaive 

elongation 

perlnch. 


Inch. 
0. 

.000167 
.000150 
.000150 
.000166 
.000017 
.000050 
.000067 
.00008J 
.  000100 
.000267 
.000116 
.  000334 
.00U25O 
.000516 
.000317 
. 000500 
.000383 
.000817 
.  000400 
.000600 
.  U00317 
.001083 
.000450 
.000600 
.000583 
.000817 
.000633 
.001050 
.001150 
.001000 
.  0011G7 
.  001167 
.  00.583 
.000750 
.003000 
.002583 
.002667 
.002017 
.003833 
.0030 
.0050 
.0067 
.0066 
.0084 
.0083 
.0150 
.  0200 
.0367 


Permanftit 
set. 


Sacceaaiye 

permanent 

set 


Inch, 
0. 

.000017 
.000017 
.000033 
.000067 


Inch. 
0. 

.000017 
0. 

.000016 

.000034 


Kemarka. 


.000233 


.000166 


Initial  load. 


Elaalic  limit. 


.001700 


.001467 


.003900 


.002200 


.006688 


.002783 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  «f  original  section ponnds..    77, 600 

Elastic  limit  per  square  inch  of  original  section da  ...    21,000 

Elongation  per  inch  after  rupture inch. .    0. 1667 

Elongation  per  inch  under  sti-ain  at  clastic  limit do 000650 

Beduction  in  diameter  at  point  of  rupture do  ...        .154 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47.2 

Position  of  rupture ".62ftomneck 

Characterof  broken  surface silky 

Elongation  of  inch  sections ".37*,  ".15,  ".12,  ".13, 'Ml,  ".12 
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Xo.  833. 


1  H 

Marks,  lo  w 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Specimens  from  Miuszle  End. 


Applied  loads. 

Elonmtioii 

Total. 

Per  Bonare 
Inoh. 

per  inch. 

Poundt. 

Pounds. 

Inch. 

250 

1.000 

0. 

1,250 

5,000 

.000250 

2,fi00 

10,000 

..100400 

8.750 

15,000 

.000600 

5,000 

20,000 

.000750 

0,250 

25,000 

.000950 

7,500 

80,000 

.     .001150 

7,750 

81,000 

.  001200 

8,000 

32,000 

.001250 

8,250 

83,000 

.001300 

8,500 

84.000 

.001350 

8,750 

35,000 

.002100 

9,000 

80,000 

.  005850 

9,250 

87,000 

.U09000 

9,500 

38,000 

.011000 
.011750 

9,750 

39,000 

10.000 

40,000 

.012300 

10.250 

41,000 

.  0)3650 

10.500 

42,000 

.  014.V>0 

10,750 

43,000 

.  015GU<) 

11,000 

44,000 

.  016750 

11.250 

45,000 

.  017860 

11,500 

40,000 

.  019100 

11,750 

47,000 

.020600 

12,000 

48,000 

.022400 

12,250 

49,000 

.  023500 

12.500 

60,000 

.025500 

12.750 

51.000 

.026300 

13,000 

52,000 

.028500 

13,250 

53,000 

.030000 

13,500 

5i,000 

.032350 

13,750 

55,000 

.034100 

14.000 

56,000 

.  036750 

14.250 

57,000 

.039000 

14.500 

68.000 

.  042000 

14.7:X) 

69.000 

. 044350 

15,000 

60. 000 

.047500 

15.500 

62.000 

.055000 

18,000 

64.000 

.062509 

16.500 

66.000 

.0700 

17,000 

68,000 

.0800 

17.500 

70,000 

.1050 

17,960 

71,840 

.1750 

16,400 

•••••■  ■••■•• 

Sacoeuive 

elonefttion 

perlnch. 


Ineh. 
0. 

.000250 
.000150 
.  0002110 
.000150 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.001050 
.003450 
.003150 
. 002000 
. 0O075O 
.  OOOSSO 
.001350 
.000»>0 
. 001050 
.001150 
.001100 
.001250 
.001500 
.001800 
.001100 
.002000 
.  000800 
.  002*200 
.001500 
. 002350 
.001750 
. 002650 
.002250 
.003000 
. 001350 
. 003150 
. 007500 
.007500 
.0075 
.0100 
.0250 
.0700 


Permanent  S"cc«wi^J 
«!♦  permanent 

*®*-  set. 


Bemnrkn. 


Inch, 
0. 

.000050 
.000050 
.000100 
.000100 
.000100 
.000150 


In^ 


0. 


.000050 


0. 


000050 


Initial  load. 


0. 
0. 


.000050 


001300 


.001150 


.010950 


.009650 


ElaaUo  limit. 


010050 


.023450 


.006100 


.007400 


Tensile  strength. 
Load  at  time  of  rnpture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section  ...» pounds..      71,840 

Slastic  limit  per  square  inoh  of  originu  section do —      34,000 

Elongation  per  inch  after  rupture inch..      0.2700 

Elongation  per  inch  under  strain  at  elastic  limit do 001350 

Keduction  in  diuneter  at  point  of  rnpture do 134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture '^6  from  middle  of  stem 

ChAracter  of  broken  surface fine  granular  60  per  cent.,  silky  40  per  cent. 

Elongation  of  inch  sections ''.87*. 'M7 

H.  Ex.  36 ^27 
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No.  834. 
Marks,  ^ow 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

250 

1,250 

2,500 

8,750 

5,000 

0,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,250 

10,500 

10,7b0 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,600 

18,000 

10,500 

17, 000 

17,100 

14,900 


Per  sanare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2o,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
30,000 
40,1)00 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
66.000 
57,000 
68.000 
6i),000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,640 


Eloneatlon 
per  moh. 


Ineh, 
0. 

.000200 
.000350 
.000500 
.000750 
.000900 
.001150 
.001200 
.001250 
.001300 
.003150 
.010350 
.010800 
.  011050 
.  011700 
.012800 
.014300 
.015750 
.016850 
.018050 
.  010500 
.020600 
.022600 
.023900 
.025900 
. 027250 
.029000 
.030100 
.032000 
.035000 
.037600 
.039900 
.  043000 
.045000 
.049250 
.052000 
.  057000 
.066800 
.  079500 
.1000 
.1350 
.1850 


SnceeMlTe 

elongation 

per  inch. 


Permanent 
Bet. 


Inch, 
0. 

.000200 
.000160 
. 000160 
.000250 
.000150 
.000250 
.0n0050 
.000050 
.000050 
.001860 
.'007200 
.000450 
.000260 
.000650 
.OOllCO 
.001600 
.001450 
.001100 
.001200 
.001450 
.001100 
.002000 
. 001300 
.002000 
.001850 
.001750 
.001100 
.002800 
.002100 
.002600 
.002300 

.ooaioo 

.002900 

.003850 

.002750 

.005000 

.000800 

.012700 

.0205 

.0350 

.0500 


Jneh. 
0. 

0. 

0. 

0. 

.000050 
.000100 
.000150 


009050 


.012750 


.018750 


Sncce«8ive 

permanent 

aet 


0. 


Ineh. 


.000050 
.000050 
.000050 


.008900 


.003700 


.006000 


027000 


.008250 


Remarks. 


Initial  load. 


Elastio  Umit. 


:^ 


Tensile  etrengtli. 
Load  at  time  of  ruptnre. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..    68,640 

Elastic  limit  per  sanare  inch  of  original  section do....    83,000 

Elongation  per  incn  after  mptare  incli..    0.2950 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Kednction  in  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  or  original  section 62.2 

Position  of  rupture • middle  of  stem 

Chitfacter  of  broken  surfkoe flnesilkv 

Elongation  of  inch  sections ".84*,  ".26*^ 
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No.  836. 


8  M 

Marks,  lo  w 

Diameter,  ''.664. 

Sectional  area,  J25  square  inch. 


▲pidied  load*. 


ToUL 


POttfMft. 

250 

1,250 

2,500 

8,750 

5,000 

r,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10, 250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

121500 

12, 7r>0 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

18,000 

10,500 

17,000 

17,120 

17,  IKO 

15,200 


Per«qiiAre 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35.000 
88,000 
117,000 
88,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48.000 
49,000 
50,000 
51.000 
62.000 
53,000 
54.000 
55.000 
50,000 
67,000 
68,000 
59.000 
60,000 
62,000 
61,000 
66,000 
68,000 
6A,480 
68,720 


Eloocation 
per  Inch. 


Ineh, 
0, 

.000100 
•000200 
.000350 
.000550 
.000700 
.000950 
.001000 
.002750 
.005650 
.006750 
.008400 
.009650 
.010850 
.011850 
.^13000 
^0U250 
.015950 
.016950 
.017650 
.019000 
.020250 
.  021750 
.023250 
. 025250 
.027100 
.  OiJ'SOO 
. 030200 
.033000 
.034850 
.037500 
.039600 
.042500 
.044700 
.049000 
.052000 
.  055600 
.066000 
.077500 
.0950  • 
.1300 
.1500 
.1900 


Saooeasiye 

elongation 

per  inch 


Inch. 
0. 

.000100 
•000100 
.000150 
.000200 
.000150 
.000250 
.000050 
.001760 
.002900 
.001100 
.001660 
.001250 
.001200 
.001000 
.001150 
.001250 
.001700 
.001000 
.000700 
.001350 
.001250 
.001500 
.001500 
.002000 
.001850 
.001700 
.001400 
.002800 
.001850 
.002650 
.002100 
.002900 
.002200 
.004300 
.003000 
.003600 
.010400 
.011500 
.0175 
.0350 
.0200 
.0400 


Permanent,  ^°^**~*^? 
set    |P«™^«»* 


0. 
0. 
0. 
0. 

0- 
0. 

0. 


Iiieh. 


Inch, 


.007150 


012660 


,018500 


026850 


.007160 


.005600 


006860 


,008850 


Initial  loAd. 


Elattio  limit 


Tensile  atrength. 
Load  at  time  of  rapture. 


GeMral  summary. 

Speoiflo  fn^vity 7.8630 

Uardnees 10.69 

Tensile  atrengthpersqaare  inch  of  original  section ponnds  .    68,720 

Klastio  limit  per  sqaare  inch  of  original  section do 31,000 

Rlongation  per  incn  after  mptnre ^ inch..    0.2850 

Elongation  per  inch  nnder  atrain  at  elastio  limit do 001000 

Kednction  in  dlameterat  point  of  mptnre do 164 

RefLuction  in  area  after  mptare,  per  oentnm  of  original  section 47.2 

Position  of  mptare ".1  from  middle  of  stem 

Character  of  broken  snrfiwe fine  silky 

ISlongation  of  inch  sections ".88*,  ".19 
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TESTS   OP   IRON   AND   STEEL. 


No.  836. 


4M 

.  Marks,  lo  w 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,2S0 

2,600 

3,760 

5,000 

6,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10, 000 

10.250 

10,500 

10, 750 

11, 000 

11,250 

11,500 

11,750 

12,000 

L2, 250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14, 250 

14^500 

14,750 

15,000 

15,600 

16,000 

16,500 

17,000 

17,200 

15,300 


Per  square 
inon. 


PouTids. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
87.000 
38, 000 
39.000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
16, 000 
47,000 
48,000 
40.000 
50,000 
51,  000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
dri.OOO 
68,800 


ElonfEation 
per  inch. 


Inch. 


0. 


.000150 
.  000300 
.000450 
.000600 
.  000750 
.000950 
.  00 1000 

.  ooior>o 

.001100 

.003800 

. 009050 

.010600 

.010850 

.011700 

.  012700 

.  014250 

.015550 

.016500 

. 017650 

. 019200 

. 020450 

.  022050 

.  023550 

.025300 

.  027000 

.028900 

.  030000 

.  033050 

.035000 

.  0373.50 

.039600 

.  042500 

.044750 

.048050 

.051750 

.  055500 

.065000 

.077500 

.1000 

.1360 

.1700 


Snccessire 

elongation 

per  uiph. 


Inch. 
9. 

.000150 
.  000150 
.  000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.002700 
. 005250 
.002550 
.000250 
.000850 
.  001000 
.001550 
. 001300 
.  000950 
.  001150 
.  001550 
.  001250 
.  001 6p0 
.  001500 
.  001750 
.  001700 
.001900 
.001100 
. 003050 
.001050 
.002250 
.  002350 
.002900 
. 002250 
.003300 
. 003700 
.003750 
.009500 
.012500 
.0225 
.0350 
.0350 


Permanent 
set. 


Sacc4»Bsive 

permanent 

set. 


Inch. 


0. 
0. 

0. 
0. 
0. 
0. 
0. 


.007700 


012700 


Inch. 


0. 


.007700 


Remarks. 


Initial  load. 


Elastic  limit 


,018500 


026800 


.005000 


005800 


008300 


Tensile  strength. 
Load  at  time  of  rnptare. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    68,800 

Elastic  limit  per  sqaare  loch  of  original  section do....    83,000. 

Elongation  per  inch  after  rapture inch..    0.2450 

Elongation  per  inch  under  strain  at  elastic  limit do 001100 

Reduction  in  diameter  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture ".5  from  Aeck 

Character  of  broken  surfkce .'  granular,  60  per  cent. ;  dull  silky  irregular  surface,  50  per  cent 

Slongationof  inch  sections ''.34*,  ".15 


: 


TESTS   OF   IRON   AND   STEEL. 


421 


Xo.  525. 


7M 

Marks,  lo  w 

Length  4'^5. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 


Total. 


Pounds, 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15,600 

10,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20.000 

34,140 


Per  sqaare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
68,280 


Compres- 
sion per 
inon. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 

.  ouaooo 

.005000 
.006200 
.008:»3 
.009667 
. 010500 
.  Oil  «7 
.  012167 
.013367 
.014333 


,  Successive , 


'  Saecessive 


sion  per    i       „^*'         permanent 
incC;  ***•  set. 


Remarks. 


I 


Jneh. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.009067 


Inch. 
0. 
.000167 
.000166 
.  000167 
.000167 
.000166 
.  000167 

.001000  j 

.003000   

.001200  ' 

.  002133  ' 

.001334  I   .008333 

.0O0H33   

.000867   

.000800  ' 

.001200  I 

.000966  I   .012833 


Inch, 


0. 


.000033 
0. 
.000034 


.008266 


.004500 


Initlalload. 


£lasUo  limit. 


UltimAte  streDgih. 


General  summary. 

Blastio  limit  per  sqaare  inch  of  original  section pounds..       30,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001000 

Ultimate  strength  p«r  square  inch  of  original  section poonds..       68,280 

Manner  of  failare ^ triple  flexure 
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TESTS    OF   IRON   AND    STEEL. 


'So.  626. 


Marks,  lo  w 

Length,  4'^5. 

Diameter,  ".798. 

SectioDal  area,  .50  square  inch. 


Applied  loada. 

Comprea- 

aioQ  per 

inon. 

Sncoesa^re 

eomproa- 

alon  per 

InoL 

Permanent 
set 

Sncceasive 

permanent 

set. 

1 

Total. 

Per  square 
inch. 

Remarks. 

Pounds, 
500 
2,500 
5,000 
7,600 
10,000 
12,500 
13,000 
13,500 
14,000 
14.600 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20, 000 
84.480 

Pounds, 
3,000 
5.000 
10. 000 
15.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32.000 
33.000 
34,000 
35,000 
86,000 
37.000 
88,000 
39,000 
40,000 
68,960 

Inch. 
0. 

.000033 
.000233 
.000400 
.000600 
.000800 
.000833 
.000867 
.000900 
.000933 
.001000 
.001167 
.004867 
.006767 
.008200 
.008800 
.009900 
.010833 
.011700 
.012407 
.013507 

Inch, 
0. 

.000033 
.  000200 
.000167 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.003760 
.001900 
.  001433 
.000600 
.  001100 
.000933 
.000807 
.000767 
.001100 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch, 
0. 

Initial  load. 
ElasUcUmit. 

Ultimate  atrenj^tli. 

.000033 

.000100 

000067 

.007567 

.007467 

.01^100 

.004533 

General  summary. 

Elastic  limit  per  square  Inch  of  original  section poands..       80.000 

Compression  per  inch  under  stress  atelastio  limit inch..    0.001000 

Ultimate strenicth  per  sqnare  Inch  of  original  section L pounds..       68,960 

Manner  of  failiire triple  flexure 
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No.  621. 

Compression  Test 
MarkSy  lo  w 

Length,  10".03. 

Diameter,  r'.002. 

Sectional  area,  .787  sqaare  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Applied  loiida. 

Ooupren- 

•ioD  per 

inch. 

BnoceeelTe 

oompree- 

■ionper 

inob. 

Permeaent 
aet. 

Saccessiye 

permanent 

set 

Remarks. 

1    Tot&L 

1 

Per  sqaare 
inch, 

1 

1  PoundB, 
787 
8.935 
7,870 
11.805 
15, 740 
19,675 
20,462 
21,249 
22,086 
23.828 
23,610 
24,897 
25,184 
25,971 
28^800 

1 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
35,960 

Inch. 
0. 

.000140 
.000320 
.000460 
.O0OC20 
.000800 
.  000840 
. 000860 
.000900 
.000060 
. 001000 
.OOIOOO 
.001060 
.008000 
.01 

Inch. 
0. 

.000140 
.000180 
.n00140 
. 000160 
.000180 
.000010 
.(.00020 
.000040 
.000060 
.000010 
.000060 
. OOIOOO 
.006940 
.002000 

Inch. 
0. 

.000000 
.000020 
.000020 
.  000040 
.000040 

Inch. 
0. 

.000000 

.000020 
0. 

.000020 
0. 

Initial  load. 

ElasUc  Umit 
Test  disoontinaed. 

.:::;;::::::::::::::: 

.OOOOGO 

.000020 

» 

General  ftummary. 

Xlastie  limit  per  square  inoh  of  original  section • pounds..      8L000 

Compression  per  Lnohnnder  stress  at  elastic  limit • inch..  0.001C60 

llanner  of  fkilore defleoted  at  the  middle  ".  04 


.  422 


TESTS   OF   IBON  AND   STEEL. 
No.  626. 


Marks,  lo  w 

1      T 

Length,  4'^5. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres- 

Bion  per 

incQ. 

SncoesaiTe 

comproe- 

•ion  per 

incu. 

Fermuieiit 

set 

Sncoessive 

permanent 

set 

ToUl. 

Per  sqiukre 
inoh. 

Remarks. 

Poundt, 
500 
2,600 
5,000 
7,600 
10,000 
12.600 
13,000 
13.500 
14,000 
14.500 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18, 500 
19,000 
19, 600 
20,000 
34,480 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
31.000 
32,000 
33,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89, 000 
40,000 
68,960 

Inch, 
0. 

.000033 
.000233 
.000400 
.000600 
.000800 
.000833 
.000867 
.000900 
.000933 
.001000 
.001167 
.004867 
.006767 
.008*J00 
.008800 
.009900 
.010833 
.011700 
.012467 
.  013567 

Inch. 
0. 

.000083 
. 000200 
.000167 
.000200 
.000200 
.000038 
.000034 
.000033 
.000033 
.000067 
.  000167 
.  003700 
.001900 
.001433 
.000600 
.001100 
.000933 
.000807 
.000767 
.001100 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 
Elastlo  Umit. 

.000033 

'"'.'oooioo"" 

""000007" 

' 

Ultimate  strength. 

.007567 

.007467 

.01^100 

.004533 

General  summary. 

Elastlo  limit  per  sqnare  Inoli  of  original  section ponnds..       80,000 

Compression  per  inch  under  stress  atelastio  limit. in6h..    0.001000 

TTltimate  strength  per  sqoore  inch  of  original  section poonds..       68,960 

Manner  of  failnie triple  flexure 
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5lf 

Marks,  lo  w 

7        r|i 


No.  621. 
CompresBion  Test. 


Length,  10'^03. 

Diameter,  V'M2. 

Sectional  area,  .787  sqaare  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


!       Applied  loAdi. 

Couipre*. 

•ion  per 

incD. 

SaooesatTo 

oomprM* 

sionper 

Inofi. 

Permment 

Mt. 

SacoeMire 

permanent 

set 

Bemarks. 

1 
TotaL 

1 

PerBqnare 
incbf 

Poundt. 

787 
8.935 
7,870 
11,805 
15,740 
19.675 
20,462 
21,249 
22,036 
23,828 
23, 610 
24.897 
25,184 
25.971 
28,800 

1 

Pound: 
1,000 
5,000 
10.000 
15,000 
20,000 
23,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81.000 
82,000 
83,000 
35.960 

Inch, 
0. 

.000140 
.  000320 
.000460 
.  000G20 
.000800 
. 000810 
. 000860 
.000900 
.000060 
.  001000 
.  001060 
.001060 
.(H)d000 
.01 

Inch, 
0. 

.000140 
.000180 
.WO  140 
.000160 
.  000180 
.000010 
.(.00020 
.000040 
.000060 
.000010 
.000060 
.001000 
.006940 
.002000 

IndL 

a 

.000000 
.000020 
.000020 
.000040 
.000040 

Inch. 
0. 

.000000 

.000020 
0. 

.000020 
0. 

Initial  load. 

BlaaUcUmlt 
Test  disoontinaed. 

-    -- 

.:::;;::::::::::::::::  1 

.OOOOGO 

.000020 

. 

General  aummary. 

Ebatie  limit  per  sqoareinoh  of  original  section poonds..     81.000 

Compression  perinohnnderstresa at  elastio  limit inch..  Ol 001060 

llanner  of  fikilnre defleeted  at  the  middle  ".  04 
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•     •       TESTS    OF   IRON   AND    STEEL. 


No.  839. 


Tension  Test 

Previously  shortened  1  per  cent,  by  compression. 
Marks,  low 

T 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  load. 

Elon^Mon 
per  inch. 

Snccessive 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

TOUL      P«'^»«« 

Pound*. 

250 

1,250 

2.500 

3,750 

6,000 

5, 250 

5,500 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8,250   ' 

8,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10, 500 

11, 000 

11, 500 

12, 000 

12.  500 

13,000 

13.500 

14,000 

14,500 

15,000 

15,500 

16,000 

16.500 

16, 610 

14.600 

Poundg. 
1,000 
6,000 
10,000 
15, 000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,  000 
29,000 
30, 000 
31, 000 
32,000 
33,000 
34,000 
35, 000 
30, 000 
37.000 
38,000 
39,000 
40,000 
42. 000 
41,000 
46,000 
48. 000 
50,000 
52,000 
64,000 
50,000 
58,000 
60,000 
62.000 
64,000 
66.000 
86,440 

ilneh. 
0. 

.000133 
. 000317 
.000467 
.000633 
.000700 
. 000817 
.000983 
. 001250 
.  001450 
.001883 
. 002250 
.  002733 
.  003167 
.003800 
.  004333 
.  005000 
.  005017 
.006917 
. 007467 
.008683 
.  009300 
.010667 
. 011667 
.  013083 
.  015850 
.  018417 
.  021750 
.  025333 
.029833 
.0333 
.0383 
.0467 
.0533 
.0633 
.0767 
.1017 
.1433 

Inch. 
0. 

.  000133 
.000184 
.000150 
.  000166 
.  000067 
.000117 
.000166 
.  000267 
.  000200 
.  000133 
. 000367 
. 000483 
.  000434 
.000633 
.  000533 
. 000867 
.000917 
.001000 
.  000550 
.001216 
.000617 
.001367 
.001000 
.061416 
.  000767 
. 002567 
. 003333 
.  003583 
.  004500 
.  003467 
.0050 
.0084 
.0066 
.0100 
.0134 
.0250 
.0410 

Inch. 

0. 

0. 

.000017 
. 000033 
.0000C7 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  roptaro. 

1 

.000017 
.  000016 
.000034 

.  000700 

.000633 

.  002817 

.  002117 

.006250 

.003433 

•-•••• ■••••■ 

.011750  . 

.005500 

. 

, 

.  2000              .  0567 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .       60, 410- 

Elastic  limit  per  sanare  inch  of  original  section do  —        20, 000 

Elongation  per  inch  after  mptare inch  .        0. 2483 

Elongation  per  inch  nnder  strain  at  elastic  limit do 000633 

Kednction  in  diameter  at  point  of  mptare ^. do....  .174 

Redaction  in  area  after  rupture,  per  oe#um  of  ori^al  section...  62.2 

Position  of  rupture '^  9  from  middle  of  stem 

Character  of  broken  surface finesilkyT 

Elongation  of  inch  sections 'M 6,  ".23,  ".47*,  ".25,  ".21,  ".1 
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No.  522. 

Compression  Test 
Marks,  lo  w 

Length,  IIK^OS. 

Diameter,  l".0O2. 

Sectional  area,  .787  square  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Applied  loftds. 


Pound*. 
787 
8.036 
7,870 
11.805 
15,740 
19.e75 
20,462 
21,249 
22,030 
22,823 
23.010 
24,397 
25,184 
25,971 
26,758 
29,900 


Per  Aoaare 
incli. 


Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
81,000 
32,000 
33.000 
34.000 
37,990 


BOt. 


sionper 
incQ. 


sion  per 
inch. 


Inch, 
0. 
.000120 

.  ooo'jeo 

.000420 
.000600 
. 000760 
.000«H)0 
.000820 
.  000860 
.000880 
.000900 
.0009GO 
.001000 
.001040 
.  0081UO 
.01 


set. 


Remarks. 


Inch. 


0- 
0. 
0. 
0. 
0. 
0. 


0. 


Inch,     f 


Initial  load. 


Inch. 
0. 

.000120 

.000160 

. 000140 

.000180 

.000160 
,  .000040 

.  00(»020 

.000040 

.000020 

. 000020 

.000060    I ' 

.000040     I 

.000040    I ;  Elastic  limit. 

.007060  I , 

.001900  ' ' Teat  discontinaed. 

I        ,        ' 


.000020 


.000020 


I 


General  summarif. 

Elastic  limit  per  sqnare  inch  of  orij^nal  section ponnds..        83.000 

Gompreeslon  per  inch  nnder  stress  at  elastic  limit inch..    0.001040 

Kannerof  fauare deflected  at  the  middle  ".C5 
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TESTS   OP   IRON   AND   STEEL. 


•  No.  840. 

Tension  Teat 

Previously  shortened  1  per  cent,  by  compression 
Marks,  iS  w 

T 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Poundt. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

6,600 

6,750 

6,000 

6,250 

0,500 

6,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8.250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,600 

14,000 

14,500 

15,000 

16.600 

16,000 

16,600 

17.000 

17,040 

14,600 


Per  Bonare 
incn. 


Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25, 000 
26.000 
27,000 
28.000 
29.000 
80,000 
81,000 
82,000 
83.000 
84.000 
86,000 
86,000 
87,000 
8a  000 
89.000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
64.000 
66,000 
68,000 
60.000 
62.000 
64,000 
66.000 
68,000 
68,160 


Elonsation 
per  inch. 


Ok 


Inch. 


.000100 
.000200 
.000383 
.  000533 
.000567 
.000650 
.  000817 
.000067 
.001050 
.001333 
. G01583 
.001883 
.002317 
.002800 
.  003333 
.  003917 
0045R8 
. 005333 
.005967 
.006833 
.  007567 
.000)83 
.009500 
.  010883 
.  012350 
.015250 
.  018333 
.021667 
.024833 
.0300 
.  03o0 
.0383 
.0467 
.0567 
.0667 
.0800 
.  1033 
.1467 
.1800 


Saoceseire 

eloneation 

perlnoh. 


Inch, 
0. 

.000:00 
.000100 
.000183 
.000150 
.000034 
. 000083 
.000(67 
.  000150 
.000083 
.000283 
. 000250 
. 000300 
.000434 
. 000483 
.  000:>33 
.000384 
.000006 
.  000750 
.OOOCTW 
.  000:^06 
.  000734 
.001016 
.  G00917 
.0013&3 
.001467 
.002900 
.  003083 
.003334 
.  003166 
.005107 
.0050 
.0033 
;0084 
.0100 
.0100 
.0133 
.0233 
.0434 
.0333 


Permanent 
eet. 


Inch. 

0. 

0. 

—.000017 
—.000017 
—.000017 


SaooeasiTe 

permanent 

Bet. 


Inch. 


0. 


—.000017 
0. 
0. 


.000350 


.000367 


001867 


,004967 


009450 


.001517 


.003100 


.004488 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  Btrength. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  square  inch  of  orislnal  section pounds..    68,160 

Elasticlimit per  sQuare inch  of  originaTsection do 21.000 

Elongation  per  inch  after  mptnre inch..    0.2167 

Elongation  per  inch  nnder  strain  at  elasticlimit do 000567 

Rodnction  in  diameter  at  point  of  mptare do 164 

Bednction  in  area  after  mptare.  per  centum  of  original  section 47.2 

Position  of  mptare 1".6  from  neck 

Character  of  OToken  sarface silky 

Elongation  of  inch  sections ".22,  ".48*,  ".20,  ".19,  ".15,  ".11 


Jo*'fS^el^  u/cr'^-td/ozirte^  J^z^» 


c5V^ 


ei/B 


^^■ilSt»  t 
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Marks,  "i^ 

Diameter,  ".564. 

Sectional  area.  .25  sqaare  inch. 


No.  926. 


Applied  loads. 


ToUL 


Pourtda. 
230 
1,250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
13,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,090 
16.500 
17,000 
17,500 
18,000 
18,600 
19.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22. 50*1 
23.  000 
23.500 
24,000 
24.500 
25,000 
23,500 
26^000 
20,030 


Per  square 
inch. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62, 000 
63,000 
54,000 
56,000 
66,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08.000 
100,000 
102,000 
104,000 
104,120 


KIon^tioD 
per  inoh. 


JneA. 
0. 

.000167 
.000338 
.000500 
.000633 
.000767 
.000933 
. 001067 
.001207 
.  001300 
.  001333 
.  001367 
.  001400 
.  001433 
.00H67 
.001500 
.001533 
. 001567 
.  001600 
.  001667 
.001733 
.001833 
.  0019:i3 
. 002000 
.  002167 
.002500 
.002833 
. 003333 
.  003838 
.004667 
.005507 
.007500 
.009133 
.010533 
.  012333 
.013900 
.016000 
.018367 
.020000 
.022383 
.024500 
.027267 
.030000 
.  033100 
. 037067 
.040000 
.045333 
.  050333 
.058000 
.0667 
.0900 
.1000 


SaooessWe 
elonfeation 
per  inch. 


IneJL 
0. 

.0tol67 
.000166 
.000167 
. 000133 
.  000134 
. 000166 
.000134 
.000200 
.000038 
.000033 
.000034 
.000033 
.000033 
.  000034 
.000033 
.000033 
.000034 
.000033 
.  0000C7 
.  000066 
.000100 
.000100 
.000067 
.  000167 
.  000333 
.  000333 
.000500 
.000500 
.000834 
.000900 
'  .001933 
.001633 
.  001400 
.001800 
.001567 
.002100 
.002367 
.001633 
.  002333 
.002167 
.002767 
.002733 
.003100 
.003967 
.003533 
.004733 
.005000 
1007667 
.0087 
.0233 
.0100 


Permanent 
set. 


SacoessiTe 

permanent 

set. 


Bemarka. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Jneft. 


0. 


.000083 


.000061 


.000367 


.001833 


.000088 


Initial  load. 


0. 


.000084 


.000300 


.001466 


Elastic  limit. 


Tensile  strength. 


General  summary, 

Bpeciflc  grsvity : 7.8411 

Hardness... 15.83 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  104,120 

Elasticlimit  p^r  square  inch  of  originol  section do....    55,000 

Elongation  per  inch  after  rupture inch..    0. 1367 

Eloneation  per  inch  under  strain  at  elastio  limit do 002000 

Reduction  in  diameter  at  point  of  rupture do 074 

KedactioD  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  mpture ".8  from  neck 

Character  of  broken  surface,  granular,  dull  spot  at  circumference,  surface  cracks  developed  in  cylin- 
drical surface  of  stem.  ^ 
Elongation  of  inch  sections ".28*,  ".11,  ".07 
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'So.  927. 

Marks,  ^^2^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Totl.    ^'I^X"" 


Pound$. 
250 
1,250 
2.500 
3,759 
5,000 
0,250 
7,500 
8,750 
10. 000 
10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16, 500 
17, 000 
17,500 
18, 000 
18.500 
19,000 
19,500 
20,  000 
20,500 
21,000 
21,500 
22,  000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
23.500 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25,  000 
30,  000 
35,  000 
40,  000 
41, 000 
42,000 
43,000 
44, 000 
45,000 
46,000 
47,  000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.  GOO 
56,000 
57, 000 
58,000 
59.000 
60,  000 
62,  000 
64,000 
66,  000 
68,000 
70,000 
72,  000 
74,  000 
76.000 
78.000 
80,  OUO 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100.000 
102, 000 


Elongation 
per  loch. 


Inch. 

0. 

.  000133 
.  000267 
.  000433 
.000600 
.  000767 
.  000933 
.001100 
.  001233 
.  09rj67 
.001300 
.  001333 
.  0013G7 
. 001400 
.  001400 
. 001433 
.  001467 
.  001500 
.001567 
.  001600 
.  001633 
.  001607 

. .  001700 
.001800 
.001833 
.  001900 
. 002033 
.004600 
.  005433 
.  006100 
.  007733 
.  009167 
.010900 
.012600 
. 014833 
.016667 
.  018538 
.  020.300 
.  023000 
.025667 
.  028333 
.031333 
.035000 
.  038000 
.041833 
.046667 
.  055667 
.063200 
.0733 
.1067 


Snccessive 

eloDffation 

perlnoh. 


Inch. 

0. 

.000133 
.000134 
.000166 
.  000167 
.  000167 
.000166 
.  000167 
.  000133 
.000034 
. 000033 
.  000033 
.  000034 
.  000033 

0. 
.  (100033 
.  000034 
.  000033 
.000067 
. 000033 
.  000033 
.  000034 
.  000033 
.  000100 
.  0U0033 
.  000067 
.  000133 
.  002567 
.  OO0833 
.  000667 
.  001633 
.  001434 
.  001733 
.005700 
.  002233 
.001834 
.001866 
.  001067 
.  002500 
.  002667 
.002666 
.  003000 
.  003667 
.  003000 
.  003833 
.  004834 
.000000 
.  007533 
.0101 
.0334 


Pennanent 
set. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessive 

permauent 

aet. 


Remarks. 


Inch. 


0. 


Initial  load. 


0. 


.000033 


.000033 


.000067 


.000034 


Elastic  limit. 


.003267 


.003200 


Tensile  strength. 
Load  at  time  of  mptare. 


♦  General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    102,000^ 

Elastic  limit  per  square  inch  of  original  section do —      57,000- 

Elongation  per  incn  after  rapture... inch..      0.153$ 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001900 

Eedaction  in  diameter  at  point  of  rapture do 084 

Reduction  in  area  after  rapture,  per  centum  of  original  section yf.^' 

Position  of  rupture l"fh)mneck 

Chai-acterof  oroken  surface silky 

Elongation  of  inch  sections ".23*,'M6,".0a 


r 
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Marks,  ^^^» 

Diameter,  /'564. 

Sectional  area,  .25  square  inch. 


No.  928. 


Applied  loads. 


Poundt, 
250 
1,2.50 
2,500 
3,750 
5,000 
6,250 
7,5U0 
8,750 
10,000 
10, 250 
10,600 
10,750 
11.000 
11,250 
11.500 
11.750 
12,000 
12.250 
12,500 
12,750 
13.000 
13,250 
13,600 
13.760 
14.000 
U,250 
14,600 
14.750 
15,000 
15,600 
16,000 
16.600 
17,000 
17,600 
18,000 
16.500 
19.000 
19,600 
20.000 
20,500 
21,000 
?1,500 
22.000 
22,600 
23,000 
23,600 
24,000 
24.600 
25.000 
25.430 
23.400 


Pounds. 
1,000 
6.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47.000 
48,000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
69,000 
60, 000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,  OuO 
90,000 
92.000 
04,000 
96.000 
98,000 
100,000 
101, 720 


per  inch. 


pormoh. 


Ineh. 
0. 

.  0001.33 
. 000233 

.(miuo 

.000567 

.000733 

.000900 

.001067 

.001233 

.001267 

.  00i:i00 

.00l3.'« 

.00i:i67 

.001400 

.001400 

.  00H38 

.  001467 

.001533 

.OOlJie? 

.001600 

.001633 

.001667 

.  001738 

.001800 

.001867 

.  002033 

.002900 

. 004033 

.  0O.JOG7 

.  006233 

.  007233 

.009000 

.  OlOfOO 

.012267 

.014333 

.  016813 

.  018333 

.  020667 

.  02>833 

.  025:J67 

. 027800 

.  030267 

.  033733 

. 037433 

.042767 

.048333 

. 055000 

.06:^000 

.0767 

.1067 


Inch. 
0. 

.000133 
.000100 
.000167 
.000167 
.000166 
. 0U0167 
.000167 
.000166 
.  000034 
.  0OOU.<3 
.  oooij:{;j 

.  0000  i4 
.000033 
0. 
.000033 
.  Ouoo;{4 
.00.  (01.6 
.  0000  {4 
.  0'H»o:J3 
.  U'iOt>.i3 
. 0000  J4 
.  000006 
.0O.MI07 
,  0000»i7 
. OOOlCtf 
.  0008*57 
.  00113 { 
.0010(4 
.00114)6 
.00  J  000 
.001707 
.00 1 000 
. 001067 
.  0O20U6 
.  002500 
.001500 
.  0023;«4 
.002ie6 
.002534 
.002433 
. 002467 
.  003406 
.  003700 
. 005334 
.  00o.'>66 
. 006667 
.008000 
.0137 
.0300 


-p^*»»ia«^nf '  Socccftsive 
PeiTOMient  p^^nj^^m 


Remarks. 


Inch. 


iMh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


.000033 


.000033 


.000033 


.0 


.000033 


.0 


.000067 


.000034 


.00*2933 


.002866 


Elastic  limit. 


• 


TeDBile  sfrensth. 
Load  at  time  of  i-aptnre. 


General  summarif, 

Tenalle  strenj^h  per  sqanre  inch  of  original  section pounds..    101.720 

Elastic  limit  per  square  inch  o^original  section , do ... .      50,*  000 

Elongation  per  inch  after  rupture inch . .      0. 1567 

Elongation  per  inch  under  strain  at  elastic  limit do....    .001867 

Reduction  in  diameter  at  point  of  rupture do 104 

Rednrtioii  iiwarea  after  rupture,  per  centum  of  original  section 83.5 

Poaition  of  rupture ''.55  from  neck 

-Character  of  broken  8ai«ftce aUky,  traces  of  granuUil  ion. 

Elongation  of  inch  secaona ".28*,  ",10,  ".09 


r 
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Mark,  I 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


No.  CSC. 


Applied  loads. 


TofcaL 


250 

1,250 

2,500 

8,760 

5,000 

5,250 

6k  500 

6,750 

6,000 

e,250 

0,600 

«,750 

7,000 

7.250 

7,500 

7.750 

8,000 

8,250 

8,500 

8,760 

9,000 

0,250 

9,500 

9.750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

16,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.500 

20.000 

20,500 

21,000 

21,500 

23.000 

23,500 

23,000 

23,200 

19.800 


Persqiuure 
inch. 


Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
43.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56.000 
67,000 
68,000 
60,000 
60,000 
62.000 
64,000 
t)6.000 
^000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
83,000 
84.000 
86,000 
88,000 
90,000 
02,000 
92.800 


Elongation 
I>er  inch. 


Ineli, 
0. 

.000117 
.000283 
.000450 
.000&^ 
.000700 
.000783 
.000833 
.OiWOOO 
.000950 
.001000 
.001038 
.001100 
.001150 
.001217 
.001267 
.001817 
.001383 
. 001407 
.001533 
.001633 
.001683 
.001800 
.001883 
.001967 
.002050 
.0031S0 
.002267- 
.002450 
.002533 
.002750 
.002883 
.003117 
.003300 
.003017 
.003963 
.004383 
.004633 
.006167 
.005450 
.006133 
.006750 
.008000 
.008100 
.008833 
.010633 
. 012500 
.014517 
.  016333 
.  018333 
.  021083 
.023500 
. 026183 
.029917 
.032550 
.030633 
.040683 
.045833 
.053333 
.0667 
.0783 
.1033 


Saocessivo 

elongation 

per  incb. 


Inch, 
0. 

.000117 
.000166 
.000167 
.000200 
.000050 
.000083 
.000050 
.000067 
.000050 
.000050 
.000033 
.000067 
.000050 
.000067 
.000050 
.000050 
.000060 
.000084 
.000066 
.000100 
.000050 
.000117 
.000083 
.000084 
.000083 
.000100 
.  000117 
.  000183 
.000083 
.000217 
. 000133 
.000234 
.00i)183 
.000317 
.000366 
.000400 
.000250 
.000534 
. 000283 
.000683 
.000617 
. 001250 
.000400 
.000433 
.001800 
.001867 
.  002017 
.  001K16 
.002000 
.  002750 
.002417 
.002033 
.003784 
. 002633 
. 004083 
.004050 
.005150 
. 007500 
.013307 
.0116 
.0250 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 

.000067 


Soccessive 
pennanent 

«eU 


Bemarks. 


I 

InChm  I 

0.  '  Initial  load. 


.000067 


.000167  .000100 


.000283 


.000417 


.000617 


.000983 


,001867 


,000116 


,000134 


.000200 


.000366 


.000884 


Probable  elastic  limit* 


Tensile  strength. 
Load  At  time  of  rupture. 


General  mmmary. 

Tensile  strength  per  sqaare  inch  of  original  section poonds. 

Slastio  limit  per  saoAft  inch  of  original  section do 

Slongation  per  inch  after  roptare inch.. 

Elongation  per  inch  nnder  strain  at  elastitJ limit ....do 

BedoGtion  in  diameter  at  point  of  mptare do 

Badnction  in  area  after  rnptaxe,  per  centum  of  original  section 


92.800 

41.000 

0.1267 

.  002050 

.154 

47. 2 

Position  of  rupture 7 — ..". 7. ".70  from  neck 

Chazaoter  of  broken  surface silky;  cup-shaped  ends 

Uongationofinchsectious ".86*,  ".11,  ".06,  ".06,  ^'.08,  ".09 
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TESTS   OF   lEON   AND   STEEL. 


No.  635. 

Mark,  2 

Diameter,  ''.56A. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundg. 

250 

1.230 

2,500 

8,750 

5,000 

6,250 

5,500 

6,750 

6,000 

6,250 

6.500 

0,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

9, 250 

0,500 

0,75U 

10,000 

10,250 

10,600 

10,760 

11,000 

11, 250 

11,600 

11,750 

12, 000 

12,250 

12,600 

12,750 

13,000 

13,250 

.13,600 

*13, 750 

14,000 

14,250 

14,500 

14, 750 

15,000 

15,600 

16,000 

16.500 

17, 000 

17.500 

18,000 

18,500 

19,000 

19, 600 

20,000 

20,500 

21,000 

21,  500 

22, 000 

22,500 

22,820 

19,500 


Per  square 
inch. 


Pounds. 
1, 000 
6.000 
10, 000 
15,000 
20, 000 
21, 000 
22,000 
23,000 
24. 000 

•  25, 000 
26,000 
,27, 000 
28,000 
29,000 
30, 000 
31,000 
32, 000 
33.000 
34.000 
35, 000 
36,000 
37,000 
38.000 
80,000 
40.000 
41. 000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47, 000 
48,000 
49.000 
60,000 
61,000 
52,  000 
63, 000 
54.000 
55,000 
66. 000 
67, 000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76. 000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
91,280 


Elongation 
per  mch. 


Inch. 
0. 

.000117 
.  000283 
.000450 
.000650 
.000683 
.  000733 
.  000767 
.  000817 
.000850 
.000900 
. 000033 
.000983 
.001017 
.  001067 
.001117 
.001167 
.  001200 
.  001267 
.  001333 
.  001400 
.  001450 
.  001517 
.  001583 
.  001667 
.  001750 
.001883 
.  001967 
.002117 
. 002283 
. 002550 
.  002817 
. 003300 
.003717 
. 004500 
.004867 
.  005307 
.006100 
. 006750 
. 007500 
. 008333 
.009017 
.010083 
. 010850 
.012000 
.013583 
.015833 
.017750 
.020000 
.  022500 
.  025760 
.  028500 
.032167 
.035667 
.039417 
.045167 
.051667 
.0817 
.0717 
.0867 
.1250 


Snccesnive  i 

elongation  ! 

per  inch. 


Permanent 
set. 


Snccessive 
permanent 
set. 


Remarks. 


Inch. 

0. 

.  000117 
.000166 
.000167 
.000200 
. 000033 
.000050 
.000034 
.  OOOO.'iO 
.  000033 
.000050 
.000033 
.000050 
.  000O.')4 
.000050 
.  000050 
.000050 
.  000033 
.  000067 
.000066 
.  000067 
.  000050 
.000067 
.000U66 
.000084 
.000003 
.000133 
.  000084 
.  000150 
.  000166 
.  000267 
.  000267 
.  000483 

.  .  000417 
.000783 
.  000367 
. 000500 
.  00U633 
.000750 
. 000750 
.000833 
.000684 
.00i066 
.000767 
.001150 
.001583 
.  002250 
.001917 
.002250 
.002500 
.003250 
. 002750 
.003667 
.003500 
.003750 
.0057M 
.006500 
.  010633 
.0100 
.01.50 
.0383 


Inch.  Ineh. 

0.  i    0. 

0.  

0.  

0.  

. 000017  •      . 000017 


Initial  load. 


.000067  ,   .000050 

'............ 

.666133  1   .C00066 

1 

. 000200 

.  000067 


, 

' 

.000350 

0.000150 

.000683 

.000333 

.002600 

.001917 

« 

__-* 

Probable  elastio  limit. 


Tensile  strength. 
Load  at  time  of  ruptaro. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section .* pounds..    01,280 

Elastic  limit  per  square  inch  of  original  section do....    43,000 

Elongation  per  inch  after  rupture inch..    0.1650 

Elongation  per  inch  under  strain  at  elastic  limit do 001067 

Beduotion  in  diameter  at  point  ol  rupture do 164 

Beduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

PosiUon  of  rupture ''.90  fh>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".86*,  ".l6,  'MO,  "10,  ".18,  ''.14 
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No.  634. 

Mark,  3 

Diaineter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loadii. 


TotaL 


Per  sqaare 


sqai 
ach. 


Inc 


Poundg, 

250 

1.250 

2.500 

8,750 

5.0OO 

6.250 

5,500 

6,750 

6.000 

«,2.'iO 

6.500 

6, 750 

7,000 

7.250 

7.500 

7,760 

8.000 

a.?50 

8.600 

8,7.'»0 

0,000 

0,250 

0,500 

9,750 

10,000 

10. 2:i0 

10,600 

10,750 

11,000 

11.250 

11,500 

11, 750 

12«  000 

IJ,  250 

12,500 

12. 750 

13.000 

13.250 

13.500 

13. 750 

14.000 

14,250 

14,500 

14.750 

15,000 

15.600 

16,000 

16.500 

17,000 

17,500 

18,000 

18,600 

10.000 

10.500 

20.000 

20,500 

21.000 

21.500 

22.000 

22. 500 

23,000 

23.300 

19,^00 


Pounda. 
1,000 
5.000 
10,000 
15,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
21,(HiO 
28,000 
20,  000 
80,000 
31,000 
32,000 
33,000 
34, 000 
85,000 
36.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
63,000 
61,000 
65.000 
50,000 
57,000 
68.000 
59.000 
60.000 
62.000 
64,000 
66,000 
68,000 
7(^000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
80.000 
88,000 
00,000 
92,000 
93,200 


BloDKation 
per  inch. 


Iikeh. 
0. 

.000150 

.000317 

.000517 

.000717 

.000783 

.000833 

.000883 

.  0'J0033 

.001000 

.001083 

.001117 

.  001150 

.001183 

.  001250 

.  001300 

.001350 

.001417 

.001483 

.  001533 

.001650 

.  001700 

.  001767 

.001807 

. 001083 

. 002067 

.002200 

.002283 

.  002467 

.  002600 

.  002817 

.  003033 

.  003283 

.003450 

.  004133 

.004333 

.004750 

.005250 

.006033 

.000667 

. 007417 

.008100 

.008833 

.  OOOT.'SO 

.010667 

.  012583 

.014333 

.016'il7 

.010833 

.  021000 

.023000 

.025563 

.  028750 

.031500 

.  0355a3 

.030833 

.0)4333 

.  050417 

.0583 

.0717 

.0883 

.  1217 


Sacceasive 

elongation 
per  inch. 


Inch. 

0. 

.000150 

.000167 

.000200 

.0002U0 

.  0000(36 

.OOjOoO 

.000050 

.000050 

.000067 

.000083 

.000034 

.000033 

.000033 

.000067 

.000050 

.000050 

.000067 

.000006 

.OOOOoO 

.000117 

.000050 

.000067 

.000100 

.  000110 

.000084 

.000133 

.000083 

.000184 

.000133 

.000217 

.000216 

.000250 

.0001G7 

.000083 

.000200 

.000417 

.000500 

.0007F3 

.000634 

.000750 

.000683 

.  0007.33 

.000917 

.000917 

.  001916 

.001750 

.001884 

.000616 

.  004167 

.  002000 

.002583 

.003167 

.002760 

.  004083 

.  004250 

.001500 

.006084 

.007883 

.0134 

.0166 

.0334 


Permanent 
■et. 


SnooeeaiTe 

permanent 

aet 


Inch. 
0. 
0. 

.000017 
.000050 
.000100 


0. 


Ineh. 


.000017 
.000033 
.000050 


.000163 


.000083 


.000300 


,000417 


.000117 


.000117 


000033 


.001050 


.002338 


.000216 


.000417 


.001283 


Semarka. 


Initial  load. 


Probabla  elaatlc  Umlt 


Tensile  strength. 

Load  at  time  of  raptare. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands. .      93, 200 

Blast  iclimit  per  square  inch  of  original  section do...      38,000 

Klongation  per  inch  after  mptare    inch..      0. 1650 

Elongation  per  inch  under  strain  at  elastic  limit  do 001707 

Redaction  in  diameter  at  point  of  ruptare .do....         .164 

Reduction  in  area  after  ruptare,  per'ceotam  of  original  section 49. 7 

Position  of  rapture  1".00  flrom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".S3*,  ".20,  ".16,  ".12,  ".10,  ".08 

S.  Ex.  157 28 
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TESTS   OF   IRON   AND   STEEL. 


No.  604. 
Mark,  4 
Length,  6'^ 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pounds, 

500 

2,500 

5,000 

7, 500 

10,000 

10,  f.00 
11,000 

11,  fiOO 
12, 000 

12,  GOO 
13,000 
13,500 
14, 000 
14, 500 
15,000 
15,500 
16,000 
16.  500 
17,000 
17,500 
18.000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
21.000 
24,500 
2.^  000 
25,500 
26,000 
26.  f  00 
27,000 
27,500 
28,000 
28,500 
20,000 
29.500 
80,000 
41,580 


Per  square 
inoli. 


Pounds. 
1,  WO 
5,000 
10, 000 
15.000 
20,000 
21, 000 
22.000 

23,  000 

24,  COO 

25,  000 
2li,  000 
27,000 
28, 000 
20,000 
30,000 
31.000 
32,000 
33.000 
34.000 
35. 000 
86,000 
37,000 
38,000 
30, 000 
40,000 
41,000 
42,000 
43,  000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52,000 
63.000 
54.000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
83,160 


Compres* 

siou  per 

incn. 


Inch. 
0. 

.000167 
.  0U0-*67 
.  000433 
.  Olt05«7 
.  000600 
.  000633 
. 000067 
.  0000(57 
. 000700 
.  0007;)3 
.000767 

.  0008:i3 

. 000833 
.000867 
.  000933 
.  000967 
.001000 
.  001000 
.001033 
.001087 
.001100 

.ooiias 

.001167 

.  oorjoo 

.001233 
.  0012C7 
.  001300 
001333 
.001633 
.002133 
.  003167 
.  003533 
.00*067 
.  0(Hr>67 
.004000 
.  00.)333 
.006000 
.006567 
.  007167 
.007833 
.  00^233 
. 008733 
.009433 
.010033 


Saccesaive 

compros- 

sioD  per 

iucli. 


Inch, 
0. 

.000167 
. OOOIOO 
.000166 

.  ocoi:w 

.  O1OO33 
.  000033 
.000034 

0. 
.  000033 
.  000033 
.  00U034 
.  0000G6 

0. 
.000034 
. 0O0OG6 
. 000034 
.  000033 

0. 
.  0000ri3 
.  000034 
.  000033 
.  000033 
.  000034 
.  000033 
.  000033 
.000034 
.  000033 
.  000013 
.  000.00 
.000500 
.001034 
.  000366 
.  000514 
. 000 -00 
.  000333 
. 000433 
. 000667 
.  000.507 
.000600 
. 000606 
.000400 
.  000500 
.000700 
.000600 


PermaneBt 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 


.  000033 


000033 


000033 


000033 


.000300 


.003000 


.005400 


.008133 


Sacccssive 

permanent 

set. 


Inch, 


0. 


.000033 


0. 


0. 


.000267 


.  002700 


.  002400 


Bemarka. 


Initial  load. 


Elastic  limit. 


.002733 


Ultimate  strength. 


General  summary, 

Speoiflo  frravlty 7.8682 

Hardness 1&23 

Elastic  limit  per  sqaare  inch  of  orij^inal  section  .....ponnds. .  44. 000 

Compression  per  inch  nnderstrees  at  elastic  limit inch..  0.001333 

intimate  strens^h per  sqaare  inch  of  original  section pounds..  83,160 

liannerof  failure triple  flexure 


r 


// 


J^o/^^^^S 


SEx36491 
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No.  490. 

Teiman  Test 
Marks  on  bar,^®j^ 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

10. 250 

10,  500' 
10,750 
11,000 

11.  •j50 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13.000 
13,250 
13,600 
13.750 
14.000 
14.250 
14,500 
14,750 
15,000 
15.500 
16,000 
16.600 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23.  COO 
23,500 
24,000 
24,500 
24,970 
23,100 


Per  Miaare 


icli. 


mc 


Poundt. 

1.000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.  .000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.Q0O 
59, 0(0 
60,000 
62.000 
64.000 
60,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88.000 
90.000 
92.000 
94,000 
06.000 
98.000 
99,880 


Elongation 
per  inob. 


Inch. 

0. 

.000067 
.000>J17 
.000383 
.0005o0 
.000700 
.  00«>^7 
.001033 
.001217 
.  001233 
.  001288 
.001317 
.  001350 
.001383 
.001417 
.  001407 
.  001517 
.001567 
.00188:J 
.  002133 
.002300 
.  003050 
.003583 
.004167 
.004717 
.  005200 
.006033 
.006517 
.007483 
.008700 
.010667 
.012367 
.011167 
.016050 

-.017667 
.019450 
.021583 
.023838 
.026250 
.028917 
.081667 
.035000 
.038760 
.042550 
.047700 
.053717 
.061867 
.0783 
.1138 


•w^hI^  Permanent 
elongation  ^, 

per  Inch.     ■®*' 


Inch. 
0. 

.000067 
.000150 
.000106 
.000167 
.  0001.50 
.000167 
.000166 
.000184 
.000016 
.000050 
.000034 
.000033 
.000033 

.oooo:h 

.000050 

.  oooo:.o 

.000050 
.000316 
..000250 
.000.367 
.000550 
.000533 
.000584 
.000560 
.000483 
.000833 
.000484 
.000966 
.  001217 
.001967 
.001700 
.001800 
.001883 
.  001617 
.001783 
.002133 
.002253 
.  OO'Mia 
.002667 
.002750 
.003333 
.003750 
.003800 
.005150 
.006017 
.008150 
.016438 
.0850 


SaoceMi^e 

permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Inch. 


.000017 


.000017 


.000317 


.000800 


.002300 


.001988 


.006217 


.001917 


Remarks. 


Initial  load. 


SlasUo  limit 


Ultimate  stransih. 
Load  at  time  of  raptarew 


Oeneral  aummary» 

Speciflo  gravity 7.8557 

Hardnoaa «. 20.26 

Tensil*»  strength  per  square  inch  of  orif^nal  section ponndis..   09,880 

Klastio  limit  persaaareinohoforiginalsection do...    49.000 

BloDgation  per  inch  after  mptore  inch..    .01450 

Elongation  per  inch  and<^r  strain  at  elastic  limit do 001567 

RedoctioD  in  diameter  at  point  of  mptare do 094 

Redaction  in  area  after  rupture,  per  centnm  of  originiJ  section 80.6 

Position  of  mptare I".a0  fh>m  neck 

Character  of  broken  sarfEMse fine  grammar , with  doll  center 

Siongation  of  inch  sections «.19  (".28  fhMtured  section),  ".  18,  ".12,  ".11,  ".09 
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TESTS    OP   IRON   AND   STEEL. 


Marks  on  bar,  ^^f* 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


No.  491, 
Tension  Test 


Applied  loads. 


TotaL 


PoundM. 
250 
1.250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10.250 
10,600 
10,750 
11,000 
11,250 
11.600 
11,750 
12,000 
12.250 
12,  COO 
12,750 
13.000 
13.250 
13.500 
13.750 
14, 000 
14,250 
14,600 
14,760 
16,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.600 
19. 000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22, 500 
23,000 
23,500 
23,800 
21,600 


Per  saiuire 
inoD. 


Poundi. 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
63,000 
63,000 
64.000 
50,000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
8^.  000 
90.000 
92.000 
94,000 
05,200 


Elongation 
per  inch. 


0. 

.000167 
.000333 
.000500 
.000650 
.000800 
.000950 
.001117 
.001283 
.001800 
.0013;i3 
.001350 
.  001417 
.001467 
.  001550 
.  001917 
.002938 
.003300 
.004088 
.004467 
.  004867 
.005367 
.000250 
.006900 
.007667 
.008317 
.009138 
.009950 
.011017 
.012417 
.018883 
.016033 
.017950 
.019900 
.022467 
.024688 
.027333 
.030083 
.033017 
.036333 
.040367 
.045000 
.  050533 
.058333 
.0683 
.0833 
.1067 


Sncceaaive 

elongation 

per  inch. 


Inch. 
0. 

.000167 

.000166 

.000167 

.  000l.')0 

.000150 

.000150 

.000167 

.000106 

.000017 

.000033 

.000017 

.000067 

.000050 

.000083 

.000867 

.001016 

.000367 

.000583 

.000384 

.000400 

.000500 

.000883 

.000650 

.000767 

.000650 

.  000816 

.000817 

.001067 

.001400 

.001466 

.002150 

.  001917 

.001950 

.002567 

.  002216 

.002650 

.002750 

.002934 

. 003316 

.  004034 

.004633 

. 005533 

.007800 

.009967 

.0150 

.0234 


Permanent 
set. 


Inch. 
0. 

.000017 
.000017 
.000017 
.000017 
.000033 
.000033 
.000038 
.000050 


Sncoesaive 

permanent 

Remarks. 

ov9i'«« 

Ineh. 

0. 

IniUal  load. 

.000017 

0.             |- 

0. 

1 

0. 

.000016 

0. 

0.                i                                                1 

.000017 

.000067 


.000017 


Elastic  limit. 


.002317 


.002250 


.004900 


008700 


.002588 


.003800 


Ultimato  strength. 
Load  at  time  of  ruptnre. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..    05.200 

Elastic  limit  per  square  inch  of  original  section do ... .    45*,  000 

Elongation  per  inch  after  rupture inch..    0.1617 

Eloncatton  per  inch  under  strain  at  elastic  limit do 001467 

Keduction  in  diameter  at  pointof  ruptnre ....do 134 

Eeduction  in  area  after  rupture,  per  centum  of  original  section , 41.9 

Position  of  rupture 2"ftx>m  neck 

Character  of  broken  surface dull,  spongy  100  per  cent- 

Elongation  of  inch  sections 'Ml  ('^33  fractured  section),  'M7,  'M2,  ^'.09,  ".07 
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No.  402. 

TenHon  Test 

Maiks  on  bar,  ^^f  ® 

Diameter,  '^564• 

Sectional  area,  .25  square  inch. 


Applied  loads. 


I 


Pounds. 
250 
1,260 
2,600 
8,760 
5,000 
6,260 
7,600 
8,750 
10,000 
10, 250 
10,000 
10.750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,600 
12.750 
13,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14.600 
14,760 
15.000 
15,500 
10,000 
1«.500 
17.000 
17,500 
18.000 
18.600 
19,000 
19,500 
20.000 
20,600 
21,000 
21.500 
22.000 
22,500 
23.000 
23.500 
24,000 
24,500 
25,000 
22,800 


,  EloDgatlon 

Per  Rqaare  j   '^ 
inch.      I 


Pound*. 
1.000 
5,000 
10.000 
15,000 
20,000 
25.000 
90,000 
36.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
48,000 
47,000 
48.000 
49.000 
50,000 
61.000 
62,000 
53,000 
54.000 
55,000 
50,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
02,000 
94,0C0 
90.000 
98,000 
100,000 


Inch, 
0. 

.000130 
.000317 
.000467 
.000617 
.000733 
.000917 
.001067 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001467 
.001588 
.001588 
.001750 
.002617 
.002867 
.003217 
.003767 
.004400 
.005017 
.005650 
.006133 
.006867 
. 007517 
.008467 
.009717 
.011467 
.013083 
. 014767 
.016667 
.018533 
.020667 
.  022750 
.025167 
.027567 
.  030367 
.033350 
.036667 
.040667 
.045167 
.050333 
.  037333 
.0683 
.0817 
.1100 


SaceMiiire 

elongation 

per  inch. 


Inch. 
0. 

.000150 
.000167 
.000150 
.000150 
.000116 
.000184 
.000150 
.000166 
.000034 
.000033 
.000038 
.000034 
.000038 
.000067 
.000066 
.000050 
.000167 
.000867 
.000250 
.000350 
.  000360 
.000633 
.000617 
.000633 
.000483 
.000784 
.000650 
.000950 
. 001250 
.001750 
.001616 
.001684 
.001900 
.001866 
.002134 
.002083 
.002417 
. 002400 
.0028  JO 
.  002083 
.  003317 
.004000 
.004500 
.003166 
.007000 
.  010967 
.0134 
.0283 


Permanent 
set. 


Jneh, 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 


000038 


000900 


003038 


006200 


SoscessiTe 

permanent 

set. 


Inek. 


0. 


.000017 


0. 
0. 
0. 
0. 
0. 
0. 


.000016 


.000867 


002188 


008167 


Bemarka. 


Initial  load. 


Elaatio  limit 


intimate  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  aqaare  inch  of  original  section ponnds..  100,000 

Elasticlimit  per  sanare  inch  of  original  section do....    48,000 

flongation  per  Incn  after  mptnre inch..    0. 1500 
Ion  gat  ion  per  inch  onder  strain  at  elastic  limit do 901583 

Bedaciionin  diameter  at  point  of  mptnre do 114 

Bed  notion  in  area  after  mpture,  per  centnm  of  original  section 86.4 

Position  of  rnptnre • •• •• • ".60  from  middle  of  stem 

Character  of  brolcen  surface doll,  spongy,  granular  at  circumference 

Elongation  of  inch  sections ".10,  ".14  (".  30  fractured  section),  ".14,  ".12,  ".10 
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Marks,  ^^f* 

Diameter,  ''.664. 

Sectional  area,  .25  square  iuch. 


Applied  loads. 


Total. 


Fwindt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,600 

7,750 

8,000 

8,260 

8,500 

8,750 

9,000 

9,260 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13.500 

13,750 

14,000 

It,  250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,50> 

18,000 

18,500 

19,  000 

19,500 

20,000 

20,500 

21,000 

21.500 

22, 000 

22,  500 

2J,  0(i0 

2n,  5()0 

24,000 

24,500 

25, 000 

25,070 

24,000 


Per  sqaaro 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
29,000 
80,000 
81. 000 
82,000 
38,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60, 000 
62,000 
64,000 
66. 000 
68.000 
70, 000 
72, 000 
74,000 
76,  000 
7»<,000 
80,000 
82, 0(fO 
84,  000 
86. 000 
88,000 
00,000 
02. 000 
04.000 
96,000 
98,000 
100.000 
100,280 


BlouRation 
per  inch. 


0. 


Inch, 


.000300 

.000500 

.000683 

.000850 

.001017 

.001183 

.001217 

.001250 

.001283 

.001317 

.001350 

.001383 

.001417 

.001450 

.001483 

.001583 

.001550 

.001600 

.001633 

. 001667 

.001663 

.001783 

.001867 

.002200 

.002688 

. 003067 

. 003433 

.003833 

.004333 

.0051  CO 

.005500 

.006400 

.004J750 

.007417 

.007967 

.008867 

.0l00:i3 

.011633 

.013333 

.  015000 

. 016G83 

.OIRVW 

.020717 

.  022667 

.  0J4907 

.027117 

.  029750 

.  0:«450 

.0387 

.0*17 

.0450 

.  04&'i 

.  0550 

.06:« 

.0750 

.  0067 

.1200 


SaccesaiTe 

elongation 

per  inch. 


Ineh. 
0. 

.000300 
.000200 
.000183 
.000ln7 
.000167 
.000166 
.000a34 
.000083 
.000033 
.000034 
.000033 
.000033 
.  000034 
.000033 
.000033 
.000050 
. 000017 
.000050 
.000033 
.000034 
.000016 
. 000100 
.000084 
.000333 
.000483 
.000584 
.000366 
.000400 
.000500 
.000767 
.000400 
.000900 
.000350 
.000667 
.000530 
.000900 
.001166 
.001600 
.  001700 
.  001667 
.001683 
.001850 
.002184 
.001950 
.002300 
.00L450 
.002633 
. 002700 
.  004250 
.0050 
.0033 
.  00.^3 
.0067 
.0083 
.0117 
.0217 
.  0233 


Permanent 
Bet. 


Inch, 
0. 

.000067 
.000083 
.000083 
.000100 
.000100 
.000117 


.000117 


000133 


000133 


001150 


003333 


006360 


Sacoeasiye 

permanent 

set 


Bemarks. 


Inch, 
0. 

.000067 

.000016 
0. 

.000017 
0. 

.000017 


0. 


.000016 


0. 


. 001017 


.002183 


.003017 


Initial  load. 


BlaatiJllmlt 


Tensile  strength. 
Load  at  time  of  rupture. 


Specific  gravity. 
IlardiiesB 


General  summary. 


7.8508 

20.47 

Tensile  strength  per  square  inch  of  original  section pounds..      100,280 

Blastic  limit  per  sanare  inch  uf  oiigiuarstiotiou do. . . .       45. 000 

Elongation  per  inch  after  rupture inch. .        0. 1483 

Elongation  por  inch  under  strain  at  elastic  limit do 001683 

Iteduction  in  diamotei  at  point  of  nipture .  094 

Reduction  in  area  after  rupture,  per  oentnm  of  original  section 80. 6 

Position  of  rnptnre 1''.  7  fhim  neok 

Character  of  broken  snrface granular,  with  dull,  spongy  center 

Blongation  of  inch  sections ".10,  ".12,  ".14,  ".14,  ".$7*,  ".13 
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No.  808. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToteL 


PoundM. 
250 
1,250 
2.500 
8,750 
5,000 
0.250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14.750 
15,000 
15,500 
18,000 
16,500 
17,000 
17,500 
18.000 
18.500 
19,000 
10.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.500 
23,000 
23,500 
24.000 
24,500 
25.000 
25, 120 
22,000 


PeraqnaTe 
inch. 


Poundt. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
41.000 
42.000 
43,000 

.44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 

100,000 

100,480 


SlongAtioD 
per  Inch. 


liteh, 
0. 

.000083 

.000183 

.000383 

.000550 

.000683 

.000850 

.001017 

.001217 

.001283 

.001267 

.001317 

.001883 

.001417 

.001533 

.001600 

.001733 

.001883 

.002083 

.002233 

.002400 

.002000 

.002983 

.003433 

.  004200 

.004450 

.005167 

.005750 

.006567 

.007683 

.009333 

.010967 

.012700 

.  014583 

.016383 

.018483 

.020533 

.022667 

.025033 

.027500 

.030200 

.033300 

.036667 

.040583 

.0433 

.0517 

.0600 

.0700 

.0917 

.1200 


SncoesMve  pennanont 
elongatioD  .  "'"'■"""* 

perlnoh.  '    •*'' 


Inch. 
0. 

.000083 
.000100 
.000200 
.000167 
.000133 
.000167 
.000167 
.000200 
.000016 
.000034 
.000050 
.000060 
.000034 
.000116 
.000067 
.000)33 
.000150 
.000200 
.000150 
.000167 
.000200 
.000383 
.  000450 
.  000767 
.000250 
.000717 
.000583 
.000817 
.001116 
.001650 
.001634 
.001733 
.001883 
.001800 
.002100 
.002050 
.  002134 
.  002366 
.0024«7 
.002700 
.  003100 
.003367 
.003916 
.002717 
.0084 
.0083 
.0100 
.0217 
.0283 


Inch. 
0. 

-^000038 
^000033 
—.000033 
—.000038 
—w  000033 
—.000033 
—.000033 
-^000017 


.000038 


.000483 


.001600 


.004367 


Sacceseive 

permanent 

•i*t. 


Inch. 
0. 

—.000038 
0. 
0. 
0. 
0. 
0. 
0. 
.000016 


.000050 


.000400 


.001167 


.002767 


RemArka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 


Tensile  strenfcth  per  square  inch  of  orlcrinal  section pounds..  100,480 

Elastic  limit  per  square  inch  of  original  section do 45,000 

ISIongation  per  inch  after  rupture inch..    0  1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001417 

Bednction  in  diameter  at  point  of  rupture do 004 

B^action  in  areaafter  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture 1".  9  from  neck 

Character  of  broken  surface granular,  dull  spot  at  circumference 

Elongation  of  inch  sections ^ ".12,  ".30*,  ".15,  ".10, ".  09,  ".12 
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Marks,  i^^o 
Diameter,  ^^564. 


No.  809. 


Applied  loads. 


Total. 


Per  sqaare 
inob. 


Pounds. 

250 

1,250 

2,500 

8.750 

8;ooo 

6,250 
7,600 
8,740 
10.000 
10.250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250- 
13,500 
18  760. 
14,000 
14, 250 
14,600 
14,750 
15,000 
15.600 

ia,ooo 

16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22, 500 
23,000 
23,  600 
24,000 
24.500 
25,000 
25,500 
26.000 
26,470 
24,000 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
65,000 
66.000 
67,000 
58,000 
59.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
105,880 


Elonzotion '  8»~eii8ive 
«llr  4„«K  I  eloDjtailon 
per  inch,      ^^r  inch. 


Ineh. 
0. 

.000150 
.000288 
.000450 
.  00()617 
.000788 
.000950 
.001117 
.001267 
.001283 
.  001817 
.001367 
.001417 
.001483 
.  OOLWO 
.  001 5a3 
.001650 
.001683 
. 001817 
. 002017 
.002150 
.002267 
. 002467 
.  0026'iO 
.003000 
. 003267 
.  00)600 
. 004050 
. 004567 
.005667 
.006067 
.008367 
. 009883 
.011333 
. 012833 
.014100 
.016033 
.017833 
.010833 
. 021800 
.  024000 
.  026300 
.  028683 
.031200 
.  034417 
.  037667 
.041183 
.  045500 
.0517 
.  0.'83 
.  0^83 
.1038 


Inch. 
0. 
.000150 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000150 
.000016 
.000034 
.000050 
.000050 
.000066 
.000067 
.000033 
.000067 
.000033 
.000134 
.000200 
.000133 
.000117 
.  000  MOO 
.000183 
.  000;{50 
.000267 
.  000333 
.  0004.''<0 
.000517 
.001100 
.001300 
.  001400 
.001516 
.00!4."i0 

.  ooi:oo 

.  001567 
.001633 
.001800 
.  OO.'OOO 
.001967 
.00J200 
. 002300 
. 002383 
.002517 
.  003217 
.  0032r»0 
. 003516 
.  004317 
.0062 
.0066 
.0100 
.0350 


Permanent 
set. 


Jndi. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 


Soocessive 

perraabeut 

set. 


Bemarks. 


Inch 


0. 


.000017 
0. 
0. 
0. 
0. 


Initial  load. 


.000050 


.000033 


.000200 


.000150 


Elastic  limit 


.000817 


.000617 


. 00J433 


.  001616 


Tensile  iitrenifth. 

Load  at  time  of  rapture. 


General  summary. 


Tensile  streni^  per sqnare  inch  of  orielnal  section .pounds..      10r>, 880 

Elastic  limit  per  square  inch  of  originui  section do 49, 000 

Blongation  perincn  after  mpture inch...        0.1217 

Sionf^ation  per  inch  under  strain  at  elastic  limit do 001688 

Beduction  indlamet^^ratpointof  mpture do .084 

Beduction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  mpture ".8  from  middle  of  stem 

Character  of  broken  surface jrranular.  dull  center 

Elongation  of  inch  sections ".09,  ".15.  ".23*,".10,  ".09,  ".07 
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Marks, "  V** 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Ko.  810. 


Applied  loads. 


Total. 


Poundi. 
250 
1,250 
8.500 
8,750 
5.000 
0, 250 
7,600 
8,750 
10,000 
10, 2S0 
10,500 
10,750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,600 
13,750 
14,000 
14.250 
14.500 
14,750 
15.000 
15,500 
10,000 
16.500 
17,000 
17.500 
18,000 
18,600 
10,000 
10.500 
20,000 
20,500 
21.000 
21.500 
22,000 
22.500 
23.000 
23.500 
24,000 
24  500 
25.0U0 
25,  300 
24,100 


Persqiiare 
inon. 


Potmdi. 
1,000 
6.000 
10.000 
15.000 
20,000 
25,000 
30.000 
85.000 
40, 000 
41,000 
42.000 
43.000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50.000 
61.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
68.000 
69,000 
60,000 
62,000 
64.000 
66,000 
6^,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98.000 
100.000 
101,  560 


Elooication 
per  inch. 


Ineh, 
0. 

.000160 
.000300 
.000483 
.000633 
.000800 
.000967 
.001117 
.001283 
.001317 
.001350 
.0013ai 
.001417 
.001407 
.()0iri33 
.0Ol.'>83 
.001700 
.001800 
.  002017 
.002J67 
. 002367 
.  00201)0 
.  002883 
.  003238 
.003700 
.  004033 
.004583 
.005133 
.005767 
.006967 
.  008467 
.009967 
.  011607 
.  013338 
.  015.300 
.017167 
.019167 
.021200 
.  023333 
.  0i:5«67 
.028167 
.030833 
.034333 
.  036867 
.041167 
.0467 
.0517 
.0583 
.0717 
.0967 


SnooeMlTe 

elongation 

per  inch. 


Ineh, 

a 

.000150 

.000160 

.000188 

.000150 

.000167 

.000167 

.000150 

.000166 

.000034 

.000038 

.000038 

.000034 

.000050 

.000f)e6 

.  0000,'>0 

.0*10117 

.000100 

.000217 

.000150 

.000200 

.000233 

.  000283 

.  OOOIiSO 

.000467 

. 000333 

.000550 

.000550 

.000634 

.001200 

.001.500 

.  OOl.V  0 

.001700 

.001tt66 

. 001967 

.001867 

.  002000 

.  002033 

. 002133 

. 002334 

. 002500 

.  00  J666 

. 003500 

.  002534 

.  004300 

. 005533 

.  0050 

.0066 

.0134 

.0250 


PermaaeDt 
wt. 


Saooecslre 

permanent 

set. 


Ineh. 
0. 

.000017 
.000017 
.000038 
.000038 
.000038 
.000083 
.000033 
.000033 


.000060 


. 000867 


Inek, 


0. 


.000017 
). 
.000016 


0. 
0. 
0. 
0. 
0. 


.000017 


.000317 


001350 


003683 


Itfifn^iff, 


Initialload. 


Elaatio  Unit 


.000088 


.002288 


Tensile  strength. 
Load  at  time  of  raptare. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section ponnds..    101.600 

Elastic  limit  per  sonare  inch  of  original  section do 47. 000 

Slongation  per  incn  after  mptnre inch . .      0. 1200 

Bloniration  per  Inch  under  strain  at  elastic  limit do 001563 

Bednction  in  diameter  at  point  of  mptnre do....         .  084 

Bednotion  in  area  after  mptare,  per  centam  of  original  section 27.6 

Position  of  rupture l".7from  neck 

Character  of  broken  snrface granular;  dull  spot  at  circumference 

Elongation  of  inch  sections ".10,  ".  27*,  ".  18,  «.  10, «.  08,  ".  0» 


Marks, '"i?^ 

Diameter,  ".564. 

iSectional  area,  .25  square  inch. 


TESTS  OP  IBON  AND   STEEL. 
Ko.  897. 


12.  TM 
13,750 

4,«oe 

4;7M 

i.m 

S.750 

e.000 

8.S50 

s-s 

T.iM 

Kiwo 

R-SOO 

R.ooa 
bIwo 

M.OOO 
0,5CO 
l.frO 

siooo 

Ki.SflO 
23.000 
S3.  BOO 
M.floo 
!4,500 
»000 

s:mo 

ft  OHO 
27],-JI0 

BI.OOO 

K 

IS 

WOOD 
GO.DOO 

sa 

» 

on,  000 
eolooo 

87.000 

08,000 
so,  100 

70.000 
74  000 
74,000 
76,000 

80  000 

Baono 

gs 
gs 

Bt.OllO 

(Kl.nw 
08,000 

100,000 

(12.00O 

001717 
001760 

sis 
si 

s 

oo?ioo 

0035,10 
0O2fll7 

oonoso 
mm 

003M0 

00.1.107 
OOOTW 

000907 

0200 
0:M7 

0383 

ow 

0flS3 

:!!S 

.IMOOIT 
.000050 

:  000034 

.ooooaj 

.000033 
.00003* 

'.noom 

'  000133 

'OOOM? 
.000233 

!  000750 

.001500 

.001034 

'.mm 

!00I6 

iooio 

.0034 

iooss 

:oofl7 

.0007 

:o3i7 

BImUo  limit 

.000057 

000017 

.0000(7 

0 

.oooioo 

000333 

.001883 

0014KI 

General  tHtninarg. 

Spocifln  ETovity 

BBrdneKEi 

Teimlleatrcniittiperaqaareliioh  ororlctnnl  nrotion 

ElnnBallon  per  Indi  Bftrrroplnre '"..'JJJ^IJIII 

ELDnt>atloD  pi^  Inch  under  iitrain  at  eliwtlo  IliniC 

Heilnrtinnlii  dlomder  »t  point  of  rilplnrs 

BediiclloD  In  arpa  alut  rnptnrs,  per  oentani  of  original  asclioa 

Character  of  brukeninrfaca "!."'! '".'.1^1^!! 

naDftation  of  Inch  wotlona .,....., 
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No.  898. 

Marks,  ^^V^ 

Diameter,  ''.664. 

Sectiooal  area,  .25  square  inch. 


Applied  loads. 


TotoL 


Pounds. 
250 
1, 2:.0 
2,500 
3, 7:.0 
5.000 

6.  Jf  0 

7.  GOO 

8.  750 
10,  000 
11.2ft0 
12,500 
12,750 
13.000 
13, 250 
13,500 
13.750 
14,000 
]4.2oO 
14,500 
14, 750 
15,000 
1.-),  2.>0 
15.500 
1.5, 750 
1(5,000 
16. 250 
16,500 
10,750 
17.000 
17.250 
17,5^)0 
18.  000 
18.500 

m,  000 

19. 500 
20,000 
20,500 
21.000 

21.  500 
22.000 

22.  5<jO 
23. 000 

23.  500 
24, 000 

24.  500 
25.000 
25, 500 
26.000 
26.500 
27,000 
27,600 
28^000 
28,500 
29.000 
29, 420 
16.500 


Per  nqaare 
inch. 


PoundM. 
1,000 
5.000 
10,000 
15.000 
10,  000 
25.000 
30,000 
35, 000 
40.  GOO 
45.  000 
50.000 
51,000 
52,000 
f  3.  000 
54,000 
55,000 
56,000 
57,  COO 
58,000 
59, 000 
60,000 
61.  000 
62,000 
63,  000 
61.000 

65.  UOO 

66.  000 
6T,000 
68,000 
60.000 
70,000 
72.  OlO 
74.000 
76  000 
78. 000 
60.000 
82, 000 
84.  000 
80.000 
88, 000 
90,000 
.92, 000 
94. 000 
90.000 
98.  nOO 

)00,  000 
102.  000 
104. 000 
.  106.  OOO 
108,  (WO 
110.  000 
112,000 
114.000 
116,000 
117, 6»l 


Elongation 
per  inch. 


SacceBflive 

eloncation 

per  inch. 


I 


Inch. 
0. 
.000133 
.000300 
.000)67 
. 000G33 
.OOObOO 
.000907 
.001133 
.001283 
.001417 
.001617 
.001017 
.  001633 
. 001700 
.  001750 
.001767 
.0i)17ft3 
.101817 
.001867 
.001900 
.001950 

.ooioai 
.oo_o:u 
.  00.08:1 

. 002133 
.  002200 
.  00J383 
. 002000 
. 0029C7 
.  U03233 
.003800 
.004517 
.  00'533 
.006867 
.  008333 
.  010200 
.011417 
. 0127o0 
.014533 
.016083 
.  017750 
.  019583 
.021607 
.023500 
.  025(j67 
.  028000 
. 031500 
.  033333 
.  036000 
.  040200 
.  045300 
.0500 
.0550 
.0700 
.0967 


Inch. 
0. 
.000133 

.090167 
.000167 
.COO  166 
.000167 
.000107 
.000166 
.000150 
.000134 
.000200 
0. 
.000016 
. 000007 
.000050 
.  000017 
.000016 
.000034 
.000050 
.  000033 
.  00(  050 
.000033 
.  000050 
.  000050 
.  00<;0J0 
. C00067 
.000183 
.  000217 
.  000!J67 
. 000266 
. 000567 
. 000717 
.001016 
. 001334 
.  001466 
.001867 
.001217 
.  001333 
.001783 
.001550 
.001607 
.001833 
.  002084 
.001833 
.  002167 
.  002333 
.002500 
. 002833 
.  002667 
.004200 
.  005100 
.0047 
.0050 
.0150 
.0267 


Permanent 
set 


IncJi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snccesjtive 

permanent 

set. 


Remarks. 


Inch. 


.000067 


0. 


.000067 


Initial  load. 


.000117    I      .000050      Elastio  limit. 


.001367 


001250 


Tensile  strenj^h. 
Load  at  time  of  raptiix«b 


General  summary. 

Tensile  stren^h  per  sqnare  inch  of  oriirioal  Hection pounds..    117,680 

Slasticlimit  per  nqnureinch  of  original  section do 65,000 

Blon^atlon  p«r  incn  after  rupture inch..      0. 1133 

£longdtion  per  inch  under  Ht rain  at  elastic  limit do 002200 

Keduotiun  indiamoterat  point  of  mpturo do 094 

Reduction  in  area  alter  rupti^re,  per  centum  of  original  section 30.6 

PoHii  ion  of  rnptai« 1".4  from  neck 

C  haracter  of  broken  surface granular,  dull  silky  center 

Elongation  of  inch  sections ".12.  ".23.  ♦".!  1,  ".09, ''.07,  ".06 
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TRSTS   OF   IRON   AND   STEEL. 


No.  899. 

Marks/' J^^ 

Diameter,  ".664. 

SeciioDal  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2.600 

8,760 

5,000 

6,250 

7.600 

8,750 

10,000 

11,250 

12,600 

12,750 

18,000 

13,250 

18,600 

13,750 

14,000 

14,260 

14,500 

14, 750 

15,000 

15,250 

15,500 

15,750 

16, 000 

16.230 

16,500 

16,750 

17,000 

17, 250 

17,500 

18,000 

18. 500 

19.000 

19.500 

20,000 

20,500 

21.000 

21.  oOO 
22. 000 

22.  500 
23,000 
23.500 
24,000 
24,500 
25,  000 
25,500 
26,000 
26,500 
27,000 


Per  eqnare 
incD. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26.000 
30.000 
85.000 
40,000 
45, 000 
50.000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
57,000 
58,000 
59, 000 
60,000 
61.000 
62,000 
G3,000 
6i,000 
65.000 
66,000 
07,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78.  000 
80.000 
82.000 
84.000 
86, 000 
88,  000 
90.000 
92. 000 
&4.000 
96,000 
08.000 
100.  000 
102.  000 
104. 000 
100, 000 
1U8.000 


Eloneation 
per  Inch. 


Inch. 
I 

.000117 
.000283 
.000450 
.000617 
.000783 
.000033 
.001083 
. 001250 
.  001433 
.001600 
.001633 
.001667 
.001717 
.001767 
.001800 
.  002033 
. 002i33 
.002467 
.002883 
.  003533 
.  003833 
.  004183 
.  004500 
.  00ri083 
.  00")583 
. 000J50 
.  007000 
.  0077.";0 
.  008.167 
.  008967 
.  010333 
.011917 
.01:1750 
.  0l5Un0 
.017583 
.  010250 
.021167 
.  023167 
.  025'JOO 
. 027583 
.  030000 
.032917 
. 036033 
.  039.100 
.  043>^33 

.  omm 

.  05Si 
.0683 
.0833 


SacressiTe 

elongation 

per  inoh. 


Inch. 
0. 

.000117 
. 000166 
.000167 
.  000267 
. 0001G6 
.000150 
.000(50 
.000167 
.000183 
.000167 
.000033 
.000034 
.000050 
.OOOO.'^ 
.  000033 
.000233 
.000200 
.000234 
.000416 
.  0006r.O 
.  000300 
■.  00a350 
.000317 
.  000:)8:< 
. 000500 
.000667 
.  OOOT.M) 
.  0W750 
.000617 
.»X)0600 
.001^66 
.001584 
.OOIR'W 
.001850 
.001983 
.001667 
.001917 
. 002000 
.  0f)203r^ 
.  IH)23S3 
.002417 
.0112917 
.003116 
.  003467 
.  004:<33 
.  C0'8:M 
.  (K)S(>33 
.0100 
.0150 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


.000067 


SocceeaiTe 
permanent 
set. 


0. 


Inch. 


.000067 


.001450 


.001388 


Remarks. 


Elastic  limit 


Tensile  strength. 


General  aummnry. 

Tensile  Htrenjrth  per  sqnare  inch  of  ori;;lna1  fl*»ction ponmle..    108,000 

Elastio  limit,  per  sqaare  inch  of  ori jrinal  section do  ...      .55,  (KH) 

Elongation  per  inch  after  mptnre inch. .      0. 1 1 17 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rupture do.-..  .104 

Keduntion  in  area  after  mpture,  per  contutn  of  original  seetinn    .')3. 5 

Position  of  rupture ".9  from  nerk 

Character  of  broken  surface grannlnr,  dull  sil  kv  center 

Elongation  of  inoh  sections ".2"»',  ".12,  ".09.  ".09. '"07,  ".05 


-70  ''tS'Zee^  »^h9-^^^l^^^  JfeJ^e 
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No.  416. 

Tension  Test 
:Mark8  on  bar,  *^i^" 
Diameter,  ",564. 
Sectional  area,  25  square  inch. 


Applied  loads. 


TotftL 


Pounds. 
290 
1.260 
2.500 
8,750 
5,000 
e,250 
7.500 
8,760 
10,000 
10,250 
10.600 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18^250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
10.250 
16.500 
16,760 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,0p0 
25. 260 
25.280 
22,300 


PeraooAre 
InoD. 


Poundt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63.000 
54.000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66.000 
67,000 
68,000 
69.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84, 000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
98;  000 
100, 000 
101,040 
101, 120 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000233 
.000400 
.000600 
.000733 
.000917 
.001083 
.001250 
.001283 
.001317 
.001333 
.001867 
.  001400 
.  001433 
.001483 
.  001533 
.001550 
.001633 
.001650 
.001667 
.001700 

.  oon.so 

.001800 

.001883 

.002600 

.003650 

.003983 

.004083 

.005700 

.006350 

.007000 

.007983 

.008700 

.000300 

.  0n250 

.011200 

.  012000 

.013083 

. 014667 

.  016833 

.018833 

.020833 

.023167 

.  025417 

.028083 

.031000 

.034167 

.037833 

.  042167 

.047667 

.0567 

.0683 

.  0833 

.1083 

.1233 


Sacceaeive 
elongation 
peruich. 


Ineh, 
0. 

.000100 
.000188 
.000167 
.000200 
.000138 
.000184 
.000166 
.000167 
.000038 
.000034 
.000016 
.000034 
.000083 
.000033 
.000050 
.000050 
.000017 
.000083 
.000017 
.000017 
.000033 
.000050 
.000050 
.000083 
.000717 
.001050 
.000333 
.001000 
.000717 
.000650 
.000650 
.000083 
.  000717 

.  oooeoo 

.000750 

.000950 

.000800 

.  001083 

.001584 

.002166 

.002000 

.002000 

.002334 

.  00!J2.'50 

.  002666 

.  002917 

.  003167 

.003666 

. 004334 

.005500 

.009033 

.0116 

.0150 

.0250 

.0150 


Permanent 
aet. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


.000017 


000083 


000067 


002800 


.006183 


. 010283 


SaoceaaiTe 

pennanent 

aet. 


Inch, 


0. 


0. 


.000016 


.000034 


.002733 


008388 


004100 


BemarVa. 


Initial  load. 


Elaatio  limit 


Miorometer  remoyed. 


intimate  strenfi^th. 
Load  at  time  of  raptoxe. 


General  summary, 

tSpecifio  gravity 7.8571 

Hardness 22.52 

Tensile  strength  per  square  inch  of  original  section ponnda..  101,120 

Xlaatic  limit  per  sooare  incli  of  original  section do....    66,000 

Elongation  per  incn  after  mptnre inch..      0.165 

Elongation  per  inch  VDder  strain  at  elastic  limit do 001800 

^Redaction  in  diameter  at  point  of  rnpture do 184 

Kednction  in  area  after  rapiare,  per  centnm  of  original  section 41. 9 

Tositionof  raptare 1."  125  from  middle  of  stem 

<^haracter  of  broken  sarface fine,  granalar,  60  per  cent. ;  dnll,  smoky  center,  40  per  cent. 

^Elongation  of  inch  sections ".12,  ".13,  ".13,  ".22  (".27  fractured  section),  ".12 
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TESTS   OF   IRON   AND   STEEL. 


No.  417. 

Tension  Test 


Marks  on  bar,  "  ?" 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
1, 2.'>0 
2,500 
3,750 
5,000 
6,250 
7,500 
8, 750 
10,000 
10, 250 
10,500 
10,750 
11,000 
11, 250 
11, 5U0 
11,750 
12.000 
12, 250 
12,  500 
12, 750 
13,000 
13,230 
13.500 
13, 750 
14,000 
14,250 
14,500 
14, 750 
15,000 
16, 250 
15,500 
15,760 
16,000 
16,250 
10,500 
16,750 
17.000 
17, 250 
17,500 
18.000 
18,500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
28,000 
23,600 
24,000 
24.500 
25,000 
26,460 
28,000 


Per  Bouare 

ilKUL 


Pounds. 

1,000 
5,000 
10,000 
15,  000 
20,000 
25.000 
30.000 
35.  000 
40,  000 
41,000 
42,000 
43. 000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
61,000 
52, 000 
53,000 
64,000 
55,000 
66,000 
57,000 
56.000 
69,000 
60.000 
61,000 
62,000 
63,000 
04,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92, 000 
94,000 
96,000 
98,000 
100,000 
101,840 


Elongation 
porinch. 


Inch. 
0. 

.000133 
.  0003( 0 
.000483 
.000667 
.000800 
.000950 
.con  17 
. 001267 
. 001283 
.  001333 
.  001367 
.001400 
.00M33 
.  001467 
.001500 
.001533 
.001667 
.001617 
.001650 

.oondo 

.  001733 

.  001817 

.  001033 

.  002667 

.  00:^083 

.  003667 

.004333 

. 005200 

. 005867 

.  006800 

.  0-7333 

.  008117 

.00H967 

.009783 

.  010250 

.011600 

.012200 

.013333 

.014850 

.016500 

.018467 

.020967 

.022833 

.025167 

.  027750 

.030500 

.033333 

.  037000 

.  041667 

.0488 

.0533 

.0617 

.6750 

.1188 


-L 


Sacceaalve 

elon^tion 

per  inch. 


Inch. 

0. 

.000133 
.000167 
.000183 
. U00184 
.000183 
.000150 
.  000167 
.000150 
.000016 
.  000050 
. 000034 

.  oooo:i3 

.  000033 

. 000031 

.000033 

. 000033 

.  000034 

.000050 

.000033 

.000050 

.000033 

.000084 

.000116 

. 000734 

.000416 

.000584 

.000666 

.000867 

.000667 

.000933 

.000633 

.000784 

.000850 

.000816 

.000467 

.001250 

.000700 

.001133 

.001617 

.001650 

.001967 

.002500 

.001866 

.  002334 

.002588 

.002750 

.002833 

.003667 

.004667 

.006633 

.0050 

.0081 

.0133 

.0383 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.  000033 
.000033 


.000050 


.000050 


000167 


Saooeaslve 

permanent 

aet. 


0. 


Ineh. 


.000033 


0. 
0. 
0. 
0. 


.000017 


.OO0U7 


003160 


.006450 


.010660 


.002988 


.003300 


.004200 


Bemarka. 


Initial  load. 


BlaatloUxiiit. 


Micrometer  removed. 


Ultimate  atrength. 
Load  at  time  of  rapture. 


General  aummnry, 

Tenaile  atrength  per  aqoare  inch  of  oriKinalaeotion ponnds..  101,810 

Elaatlc  limit  per  aqaare  inch  of  original  eection do  ...    53,000 

Elongation  per  inon  after  mptare  inch..      0.1467 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001733 

Redaction  in  diameter  at  point  of  rapture do  ...         .114 

Redaction  in  area  after  mptare  per  ccntam  of  original  section 86.4 

Position  of  roptare 1".10  from  middle  of  stem 

Character  of  broken  sarface flne,  granular,  60  T>er  cent ;  dull,  smoky  center,  40  per  cent 

Elongation  of  inch  sections ".10,  ".11,  ".12,  ".20  (".26  fraotared  section),  ".10 
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Tension  Test. 
Marks  on  bar,  ^^^^ 

Diameter,  ''.564. 

Sectional  ai*ea,  .25  sqaare  inch. 


Applied  loftds. 

Eloofn^tioD 
per  iocli. 

SacceMiTe 

eloneatiou 

per  inch. 

Permanent 
set 

Sacoessive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inon. 

Poundt. 

2.S0 

1,250 

2,600 

8,750 

6,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10, 500 

JO,  750 

12,000 

11,250 

ai,5oo 

11,750 
12,000 
12,2.-0 
12,500 
12,750 
1:j,  0(jO 
13,250 
13.500 
J8.750 
14.000 
14.250 
14.500 
14.750 
16,000 
15,250 
1^500 
15.750 
16.000 
16,250 
16,500 
16,750 
17.000 
17,260 
17,600 
18,000 
18,600 
10;  000 
10,600 
20,000 
20,600 
21,000 
21.600 
22.000 
22,600 
28,000 
23,600 
24.000 
24,900 
25.000 
2^600 
25,800 
23,006 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20.010 
25, 000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,  000 
41.000 
45, 000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
5'>,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61.000 
62,000 
63,000 
64,000 
6.S,000 
66.000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84.0U0 
86.000 
88,000 
90,000 
92,000 
04.000 
96,000 
98,000 
100,000 
102,000 
103,200 

Inch. 
0. 

.000117 
.000300 
.000467 
.000633 
.000800 
.  000907 
.001117 
.001283 
. 001300 
.001333 
. 001367 
.001417 
.0*il467 
. U014H3 
. 001517 
.001o50 
.001583 
.  001033 
.001667 
.001717 
.  0017.-0 
.001800 
.  001833 
.001807 
.001907 
.  002783 
.003583 
.004467 
.004867 
.005067 
.006200 
.007167 
.007833 
.008667 
.  009333 
.010167  . 
.011000 
.011967 
.013500 
.0153:^ 
.017500 
.019367 
. 021333 
.023833 
.020167 
.028867 
.032167 
.034667 
.038333 
.042833 
.048667 
.0583 
.0667 
.0867 
.1183 

Inch. 
0. 

.000117 
.000183 
.000167 
.000166 
.000107 
.  OOOIOT 
.000150 
.000166 
.000017 
.000033 
.000034 
.000050 
. 0C0O30 
.000016 
.  000034 
. 000033 
.000033 
.  OOOO.'tO 
.000034 
.  OOOO.TO 
.000033 
.000050 
. 000033 
.000034 
.000100 
.OOO'^IO 
.000800 
.O0OP84 
.000400 
.000800 
.  OOOf.33 
.000967 
.000666 
.000834 
. 000006 
.000834 
.0008.33 
.000067 
. 001533 
.001833 
.002107 
.001867 
.001966 
.00  .'500 
.002334 
.  002700 
. 003300 
.002500 
.003666 
.001500 
.005834 
.000633 
.0084 
.0200 
.0316 

Inch, 
0. 
0. 
0. 

0. 

.000017 
.600017 
.  000033 
.000033 
.000050 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Micrometer  remored. 

1 

Ultimate  strenf^h. 
Load  at  time  of  mptoTe. 

.000017 
0. 

000016 
0. 

.000017 

.000030 

a 

« 

.000050 

.0 

*  ".000067' 

"'.oooon'" 

".002383" 

"".002316* 

**.  005417" 

".'603634" 

.009167 

.003750 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Slastio  limit  per  sanare  Inch  of  original  section do 

Slongation  per  inoD  after  rupture   Inch.. 

Elon^tion  per  inch  under  strain  at  elastic  limit do  ... 

Bedootlon  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  originkl  section 

Position  of  rupture 1"  flrom  neck 

CbaractflT  of  broken  surface fine  granular,  60  per  cent.;  dull,  smoky  center,  40  per  cent. 

Elongation  of  inch  sections ".10,  'Ml,  ".16,  ".14,  ".18  (".'24  fractured  section) 


108,200 

66,000 

0.1650 

.001867 

.124 

89.2 


I 
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TESTS   OF    IRON   AND    STEEL. 


No.  417. 
Tension  Teat 


Marks  on  bar,  ^^?° 

Diameter,  '^564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


Total. 


Pound*. 

250 

1, 2,'iO 

2,500 

3,750 

5,000 

0, 250 

7,500 

8, 750 

10, 000 

10, 250 

10,500 

10,750 

11,000 

11,  250 
11,500 
11,750 
12.000 
12,250 

12,  500 
12, 750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,250 
15,500 
15,750 
16,000 
ir.,250 
16,600 
10,760 
17,000 
17, 250 
17,600 
18,000 
18,500 
10,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
28,000 
23,600 
24,000 
24,600 
26.000 
26,460 
28,000 


Per  sauare 
Idoil 


1,000 
6, 000 
10.000 
16, 000 
20,000 
25. 000 
30.000 
35,000 
40, 000 
41, 000 
42,000 
43. 000 
44, 000 
45.000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
64,000 
55,000 
6(i,000 
67,000 
56.000 
69,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100,000 
101, 810 


Elongation 
por  inch. 


Inch. 
0. 

.000133 
.  0003t  0 
.000483 
.000667 
.  0008U0 
.000950 
.con  17 
.  001267 
.  001283 
.  001333 
.  001367 
.001400 
.001433 
.  001467 
. 001500 
.001533 
.001667 
.001617 
.001650 
.  001760 
.  001733 
.  001817 
.  001033 
.002G67 
.  003083 
.003667 
.004333 
.006200 
.  005867 
.006800 
.  0  i7338 
.008117 
.00^967 
.000783 
.  010250 
.011600 
.012200 
.013333 
.014860 
.016500 
.018467 
.020967 
.022833 
.025167 
.  027750 
.030500 
.033333 
.037000 
.041667 
.0483 
.0533 
.0617 
.6750 
.1133 


Sacceaaive 

elongation 

per  inch. 


IfUh, 

0. 

.  000133 
.000167 
.000183 
.  000184 
. 000133 
.000150 
.  000167 
. 000150 
.000016 
. 000050 
.000034 
.000033 
.  00IK)33 
. 000034 
.000033 
.000033 
.  000034 
.  0000,'>0 
.000033 
.000050 
.000033 
.000084 
.000116 
.  000734 
.000416 
.000684 
.000666 
.000867 
.000667 
.000033 
.000633 
.000784 
.000830 
.000816 
.000467 
.001250 
.000700 
.001133 
.001517 
.001660 
.  001967 
.002600 
.001866 
.  002834 
.002588 
.002750 
.002833 
.003667 
.004667 
.006633 
.0050 
.008t 
.0133 
.0383 


Permanent 
aet. 


0. 
0. 
0. 
0. 


Inch. 


.000033 
.000033 
.000033 
.000033 
.000033 


.000060 


.000050 


.000167 


Sneoeaaive 

permanent 

aet. 


0. 


Ifteh. 


.000033 
0. 
0. 
0. 
0. 


.000017 


.000117 


.003150 


006450 


010660 


.002988 


.003300 


.004200 


Bemarkt. 


Initial  load. 


Elaatio  limit 


Micrometer  removed. 


Ultimate  atreneth. 
Load  at  time  ox  mptare. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  101. 8iO 

Elastic  limit  per  aqnare  inch  of  original  section do —    63,000 

Blongatton  per  inch  after  mptare inch..      0.1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001738 

Bednctionindlameter  at  point  of  rupture do  ...         .114 

Iteduotion  in  area  after  rupture  per  centum  of  original  aection 86.4 

Position  of  rapture 1".10  from  middle  of  stem 

Character  of  oroken  surface fine,  granular,  60  per  cent ;  dull,  amoky  center,  40  per  cent. 

Elongation  of  inch  sections ".10,  ''.11,  'M2,  ".20  (".26  fractured  aection).  'MO 
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No.  418. 

Tension  Teat. 
Marks  on  bar,  ^^^* 

Diameter,  ".5M. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Eloojcation 
per  incli. 

SncceMive 

elongatiou 

per  ineb. 

Permanent 
set 

Sacceesive 

permanent 

set. 

* 

TotoL 

Per  MnAre 
incD. 

PouTidt. 
250 
1,250 
2.600 
8,750 
5,000 
6,250 
7.600 
8,750 
10,000 
10,250 
10.500 
10, 750 
12,000 
11,250 
11,500 
11,750 
12,000 
12,2:.0 
12,500 
12,750 
i:),  0(]0 
13.250 
13,500 
18.750 
14,000 
14,250 
14,500 
14.760 
15,000 
16,250 
16,500 
15,750 
16.000 
16,250 
16,500 
16,750 
17.000 
17,260 
17,600 
18.000 
18,600 
1»,000 
19,600 
20,000 
20,600 
21,000 
81.600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25,000 
25^500 
25,800 
28,000 

Pounds. 
1.000 
5.000 
10,000 
15.000 
20.0(0 
25, 000 
30,000 
35,000 
40,000 
41,0U0 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
62,000 
53,000 
54.000 
65,000 
66,000 
67,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.0U0 
86.000 
88.000 
90,000 
92.000 
94,000 
96.000 
08,000 
100,000 
102.000 
103,200 

Inek. 
0. 

.000117 
.000300 
.000467 
.000633 
.000800 
. 000967 
.001117 
.001283 
.001300 
.001333 
.  001367 
.001417 
.0'J1467 
. 001 4H3 
.001517 
.001550 
.001583 
.  001C33 
.001667 
.001717 
.  0017.-0 
.001800 
. 001833 
.001867 
.001967 
.002783 
.003583 
.004467 
.004867 
.  00.5067 
.006200 
.007167 
.007833 
.008667 
.009333 
.010167  . 
.011000 
.011967 
.013500 
.015333 
. 017500 
.019367 
. 021333 
.  023833 
.026167 
.028867 
.  032167 
.034667 
.038333 
.042833 
.048667 
.0583 
.0667 
.0867 
.1183 

Inch, 
0. 

.000117 
.000183 
.000167 
.000166 
.000167 
. 000167 
.000150 
.000166 
.000017 
.  000033 
.000034 
. 000050 
.  000050 
.000016 
.  0000.14 
. 000033 

.  oor033 

.  0000.50 

.000034 

.0000.50 

.  000033 

.000050 

.000033 

.0000,34 

.000100 

.OOO'^IO 

.000800 

.000884 

.000400 

.000800 

.  000.533 

.000987 

.000666 

.000834 

.  000066 

.  000834 

.000833 

.000967 

.001.533 

. 001833 

.002167 

.001867 

.001966 

. 002500 

. 002334 

.002700 

.003300 

.002500 

.003666 

.00(500 

.00.5834 

.000633 

.0084 

.0200 

.0316 

Inch. 
0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000033 
.000050 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Miorometer  removed. 

1 

Ultimate  strength. 
Load  at  time  of  mptare. 

.000017 
0. 

000016 
0. 

.000017 

.000050 

0. 

« 

.000050 

.0 

"'."000067" 

".'oooon'" 

"'.002383*' 

'*.  002316' 

".'605417'" 

'"."663634" 

".'609167'* 

'."063756" 

■••••••■•••• 

......  ...... 

General  summary. 

Tensile  strenji^h  per  square  inch  of  original  section pounds. 

Slasticlimitper  square  inch  of  original  section '. do... 

Elongation  per  inch  after  mptare   inch. 

Elongation  per  inch  under  s^tn  at  elastic  limit do  .. 

Bedaotion  in  diameter  at  point  of  rupture do... 

Ked action  in  area  after  rupture,  per  centum  of  oiiginkl  section 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface flue  granular.  60  per  cent  i  dull,  smoky  center,  40  per  cent. 

Elongation  of  inch  sections 'MO,  'Ml,  'M6y  'M4,  'M8  (".24  fractured  section) 


108,200 

66,000 

0.1660 

.001867 

.124 

89.2 
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TESTS    OF   IRON   AND    STEEL. 


Marks  on  bar,  ^\^" 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  419. 
Tension  Test 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,500 
8,750 
10.000 
10, 250. 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12, 000 
12,250 
12,500 
12,7J0 
13,000 
13, 250 
13,500 
13, 7S0 
14,000 
14,250 
14,500 
14.750 
15, 000 
15,250 
15,500 
15, 750 
J  6. 000 
16,250 
10. 500 
16, 700 
17,000 
17,250 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,600 
21,000 
21.500 
22,000 
22,500 
23.000 
23.500 
24.000 
24,  3l'5 
22,100 


Per  Boaare 
incn. 


Pounds. 
1,000 
5,000 
10,  OlO 
15, 000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42. 000 
43,000 
44, 000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
53,000 
53.000 
54,0C0 
55,000 
56.000 
57,000 
58.000 
5P,000 
60,000 
61,000 
62,000 
€3.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
04,000 
96,000 
07,300 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.0(0450 
. 000617 
.000783 
. 0009CO 
.001117 
.001283 
.001283 
.(X)1333 
. 001367 
.001417 
. 001450 
.001517 
.  001550 
.001583 
.001617 
.001733 
. 002633 
.003150 
.003583 
,004250 
.004833 
.005817 
.0OG183 
. 007167 
.007800 
.008700 
.009333 
. 010333 
.011000 
.011917 
.012833 
.013833 
.  014500 
.  015583 
.016338 
.018000 
.010550 
.022200 
.024417 
.026667 
.029500 
.032417 
.  036133 
.040167 
. 044338 
.050000 
.0600 
.0683 
.0850 
.  1217 


Snoceasive  permanent 
per  men. 


Soccesaive 

permanent 

set. 


Inch, 
). 

. 000117 
.000166 
.0001C7 
. 000167 
.000166 
.000167 
. 000107 
.000166 


0. 


.000050 

. 000034 . 

.000050 

.  000033 

.000067 

:  000033 

. 000033 

.000034 

.000116 

.000900 

.000517 

.000433 

.000667 

.000583 

. 000984 

.ooojce 

.000981 

.000633 

.000900 

.000633 

.001000 

.000667 

.000917 

.000916 

.001000 

.000667 

.001083 

.000750 

.001667 

.001550 

.002650 

.002217 

.002250 

. 002833 

.  002917 

.003716 

.  004034 

.004166 

.005667 

.0100 

.0083 

.0167 

.0367 


Inch. 

0. 

0. 

0. 

0. 

.000017 
.000017 
. 000017 
.000017 
.000017 


Inch. 


0. 


.000038 


.000183 


.002917 


,006417 


010217 


015083 


.000017 


0. 
0. 
0. 
0. 


,000016 


,000150 


002784 
V* 


00350« 


003800 


,004866 


Bemarks. 


Initial  load. 


EkwtlclJinit. 


Micrometer  removed. 


intimate  strength. 
Load  at  time  of  rapture. 


General  summary. 

Specific  gravity 7.8568 

Hardness 20.03 

Tensile  strength,  per  square  inch  of  original  section pounds . .      97, 800 

EloAlio  limit,  per  square  inch  of  original  section ^do 49.000 

Elongation  per  inch  after  rupture inch..      0.1533 

Klongation  per  inch  under  strain  at  elastic  limit do 001617 

Reduction  in  diameter  at  point  of  rupture do...         .124 

deduction  In  area  after  rupture,  per  centum  of  original  section 89. 2 

Position  of  rupture 1".60  ftom  middle  of  stem 

•Character  of  broken  nurfiioe flue  granular.  50  per  cent- ;  dull,  smoky  center,  60  per  cent. 

Elongation  of  inch  sections ".09,  ".11,  ".14  (".34  flraotured  section),  M4,  ".10 


TE8T8   OF   IRON /AND   STEEL. 


449 


No.  420. 

Tension  TesU 

Marks  on  bar,  V 

Diameter^  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
a  750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
ll,7o0 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
16,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
31,000 
21,500 
22,000 
22,500 
23,000 
28,600 
23,060 
21,800 


Per  sanare 
inon. 


Pounds. 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44. 000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
55,000 
66,000 
57,000 
68,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65  000 
66,000 
67,000 
68,000 
60, 000 
70,000 
72.000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
66,000 
88,000 
90.000 
92,000 
94,000 
95^840 


ElongatioD 
per  inch. 


Ineh, 
0. 

.000083 
.000250 
.000417 
.000567 
.000717 
.0OOH67 
. 001050 

.oorji7 

.001250 

.001300 

.  001317 

. 001367 

.001400 

.001483 

.001533 

. 002750 

.003300 

.004183 

.  004533 

.  005333 

.006UOO 

.006667 

.007217 

.  OOB200 

.  00^583 

.009467 

. 010250 

.011167 

.011683 

.012667 

.  013:^3 

.014417 

.  015300 

.016300 

. 017 107 

.01«333 

.  019200 

.020500 

. 022800 

.  025000 

.027833 

.030250 

.033333 

.036667 

.040667 

.047.333 

.051167 

.058333 

.0633 

.0833 

.1167 


SucoesalTe 

elongation 

per  inch. 


Inch. 
0. 

.000083 
.000167 
.000167 
.000150 
.000150 
.000160 
.000183 
.000107 
.0(K)033 
.000050 
.000017 
.000050 
. 000033 
.00U063 
.C00050 
.002217 
.000750 
. 00UG83 

. oooaoo 

. 000800 

.000067 

.  000667 

.000550 

. 000983 

.  000383 

. 000»84 

.000783 

.  000917 

.000516 

.000984 

.000066 

.00K)8i 

.  000b83 

.001000 

.000867 

.001166 

.000867 

.001300 

.002300 

.  002200 

. 002833 

.002417 

.003083 

.003334 

.004000 

.006606 

.003834 

.007166 

.004967 

.0200 

.0334 


Permaoent 
set. 


Saeoessive 

permanent 

set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


000017 


002417 


.  005200 


.008750 


.012638 


.017517 


0. 


Inch, 


.000017 


.002400 


.002783 


.003550 


.008883 


.004884 


Initial  load. 


Elastlo  limit 


Micrometer  removed. 


intimate  strenij^tL 
Load  at  timeofrnpture. 


Gentral  nummary. 


96,840 

47.000 

0.1633 

.001533 

.114 


TeoBile  strength  per  square  inch  of  orif(lnal  seotion ponnda.. 

Slaatie  limit  per  sooare  inch  of  original  section .....do.... 

Blongation  per  incn  after  mptare inch.. 

BloDgation  per  inch  under  sfraln  at  elastic  limit ......do.... 

Reduction  in  diameter  at  point  of  raptnre , do.... 

Bednotion  In  area  after  rapture,  per  centum  of  original  section 86.4 

Poaltlon  of  rupture ".  80  ftom  middle  of  stem 

Character  of  broken  sur£EK)e dull,  smolcyi  interspersed  with  fine  granular  metal 

Elongation  of  inch  sections 'MO,  ".12,  ".14  (".88  fractured  section),  ".18.  ".U 

S.  Ex.  36 29 
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No.  421. 

Tension  Test 


Marks  on  bar,  % 

Diameter,  ''.664. 

Sectional  ai^a,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2.500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10, 2o0 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12.000 
12,750 
13,000 
13.250 
18,500 
13,750 
14,000 
14,250 
14.500 
14,760 
15,000 
16.250 
16,600 
16,750 
16,000 
16.250 
16.600 
16,750 
17.000 
17,250 
17,600 
18,000 
18,600 
19.000 
19,500 
20,000 
20,600 
21.000 
21,600 
2^000 
22,600 
28,000 
23,600 
24.000 
24,260 
22,200 


Per  sauare 
incii. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
40,000 

•  41.000 
42.  000 
43,000 
44,000 
45.000 
40,000 
47.000 
48.000 
40.000 
50,  000 
51.000 
52,000 
63,000 
54.000 
6.\000 
66.000 
57,000 
68.000 
69,000 
60,000 
61,000 
62, 000 
63,' 000 
64,000 
65.000 
66,000 
67,000 
68.000 
60.000 
70.000 
72.000 
74  000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
97,040 


Elonp^ation 
per  inch. 


Inch, 
0. 

.000083 
.000250 
.000417 
.000567 
.000717 
. 00090U 
.001067 
.  001233 
.  001267 
.001317 
.001350 
.  001383 
.001417 
.001483 
.001517 
.001600 
.0029t>7 
. 003750 
.  004133 
.004067 
.  003100 
.005850 
.006583 
.007300 
.007917 
.008667 
.009333 
.010338 
.011000 
.012000 
.012667 
.013667 
.014833 
.016383 
.016088 
.017383 
.018383 
.019417 
.021033 
.028838 
.  026167 
.028500 
.030300 
.033000 
.038667 
.042883 
.047838 
.053838 
.0638 
.0750 
.0967 
.1817 


Suooesftive 
eloDsation 
per  mcb. 


Ineh. 
0. 

.000083 
.000167 
.000167 
.000150 
.000150 
.000183 
.  0001 07 
.  000160 
.000034 
. 000050 
.  000033 
.000033 
.000034 
.000006 
.000034 
.000083 
.001367 
.  000783 
.000383 
.000684 
.000438 
.000750 
.000733 
.000717 
.000617 
.000750 
.000666 
.001000 
.000667 
.001000 
.000667 
.001000 
.000666 
.001000 
.000760 
.  001250 
.001000 
.001084 
.001016 
.002800 
.002334 
.002333 
.001800 
.004700 
.003667 
.004166 
.004500 
.006000 
.009967 
.0117 
.0217 
.0350 


Permanent 

H6t. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
C. 
0. 

.000017 


.000038 


.001967 


.004533 


008033 


011683 


016600 


Sucoeasiye 

permanent 

set 


Remarka. 


Inch. 


0. 


Initial  load. 


.000017 


.000016 


.001984 


.002566 


.008600 


.008650 


ElMttoUmlt. 


Hloiometer  lemeTsd. 


Ultimate  strangth. 
Load  at  time  of  raptura. 


General  tummary. 


Tensile  strength  per  aqoare  inch  of  original  section ponnds.. 

Elastiolimitper  square  inch  of  original  section do.:.. 

Blongation  per  incn  after  raptare Inch.. 

Elongation  per  inch  onder  strain  at  dastio  limit do.... 

Bednction  in  diameter  at  point  of  mptare do.... 

Kednotion  in  area  after  mptare,  per  oentam  of  original  section 

Position  of  rnpture ".45  from  middle  of  st»m 

Character  of  broken  surface fine  granular.  40  per  cent. ;  dull  smoky  center,  60  per  cent. 

Elongation  of  inch  sections ''.09,  '^18,  'M7  (''.34  fractored  section),  'MS,  'MS 


97,640 
46,009 

0.178S 

.001609 

.194 

89.  t 
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TESTS   OF   IBON   AND   STEEL. 


^O.  421. 

Teruiion  Te»t 


Marks  on  bar,    s 

Diameter,  ''.664. 

Sectional  a^a,  .25  square  inch. 


Applied  loadA. 


TotaL 


Poundt. 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7.500 
8,750 
10,000 
10,2:>0 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13.000 
13.250 
13.500 
13, 750 
14.000 
14.250 
14,500 
14.760 
15,000 
15.250 
15,500 
15,750 
16,000 
16.250 
16.500 
16.750 
17,000 
17,250 
17.500 
18.000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21,500 
2^000 
22,500 
23.000 
23,600 
24,000 
24,260 
22,200 


Per  square 
inca. 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
35,000 
40,000 

'  41,000 
42,  000 
43, 000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58.000 
69,000 
60.000 
61.000 
62,000 
63;  000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70.000 
72,000 
74  000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
M.OOO 
96,000 
97,040 


Elonfcation 
per  inch. 


Inch. 
0. 

.000083 
.  000250 
.000417 
.000567 
.  000717 
.00090U 
.001067 
. 001233 
.001267 
.001317 
.001350 
.001383 
.001417 
.001483 
.001517 
.001600 
.002967 
.003750 
.004133 
.004667 
.005100 
.005850 
.  006583 
.  007300 
.  007917 
.008667 
.009333 
.010338 
.011000 
.012000 
.012667 
.013667 
.014333 
.016333 
.0160S8 
.017383 
.018388 
.019417 
.021033 
.02883S 
. 026167 
.028500 
.030300 
.033000 
.038667 
.042683 
.047333 
.053333 
.0638 
.0750 
.0967 
.1317 


SnoceejlVe  permanent 
elongation  ■'«»"'•"''"* 

per  Inch.     *^^ 


Inch. 
}. 

.000083 
.  000167 
.000167 
.000150 
.  000150 
.000183 
.  0001C7 
.0001 CO 
.000034 
.000050 
.000033 
.000033 
.000034 
.000066 
.000034 
.000083 
.  001367 
.000783 
.000383 
.000534 
.000433 
.000750 
.000733 
.000717 
.000617 
.000750 
. 000666 
.001000 
.000667 
.OOtOOO 
.000667 
.001000 
.000666 
.001000 
.000750 
.  001250 
.001000 
.001084 
.001616 
.002800 
.002834 
.002333 
.001800 
.004700 
.003667 
.004166 
.004600 
.006000 
.009967 
.0117 
.0217 
.0350 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
C. 
0. 

.000017 


.000033 


.001967 


.004633 


008033 


011683 


016600 


SnooeaaiTe 

permanent 

aet 


Remarks. 


Inch. 


0. 


Initial  load. 


.000017  I 


.000016 


.001984 


.002666 


.008600 


.008656 


EUwtloUmit 


Ifksrometer  rsoMTod. 


Ultimate  Btrength. 
Load  mt  time  of  mptoxe. 


General  gummary. 

Tensile  strength  per  square  inch  of  original  section poonda..      97,040 

Elasticlimlt  i>er  so  uare  inch  of  original  aeotlon .do....      48,000 

Blongation  per  incn  after  roptare inch..      •.1788 

Elongation  per  inch  under  strain  at  elastic  limit do 001609 

Eednotionin  diameter  at  point  of  ruptore do 124 

Kednotion  in  area  after  roptare,  per  centnm  of  original  section 89.S 

Position  of  rnptare ".46  fh>m  middle  of  stem 

Character  of  broken  surface fine  granular.  40  per  cent. ;  dull  smoky  center,  60  per  cent. 

Elongation  of  inch  sections ''.09, ''.  13,  'M7  (".34  ft«ctared  section),  »,1^  ",  18 
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TESTS  OF  mON  AND  STEEL.  453 

S.—W  OASTntOH  WIBE-WOUHl)  BI7LE. 

[CMt-iron  •pedmens  from  breech  and  mnule  rings  of  body,  end  eteel  speolniene  ttom  eleere.! 

BBEECH'RINa  OF  CAST-TBON  BODY  FOB  10"  CAST-IBON  WIBB-WOUND 

BIFLE. 

Nos.  8  and  11  were  tested  by  compression,  and  afterwards  cat  in  two 
and  tested  by  tension. 

The  tension  speMt^imens  are  marked  with  the  same  numbers  as  the 
compression  specimen  from  which  they  were  taken,  with  the  letters  a 
and  b  affixed. 

No.  364. 

OampreaHon  Te9ti. 

Marks  on  bar,  8. 
Diameter,  l'M29. 
Sectional  area,  V  square  inch. 
Length,  12''. 

Ultimate  strength,  55,690  pounds  per  square  inch. 
Failed  by  triple  flexure.    Fractures  started  on  tension  side.    Middle 
deflection  reached  ''.43. 

No.  366. 

Marks  on  bar,  11. 
Diameter,  l'':i29. 
Sectional  area,  1  square  inch. 
Length,  11".66. 

Ultimate  strength,  60,710  pounds  per  square  inch. 
Failed  by  triple  flexure.    Fracture  developed  on  the  tension  side  when 
the  middle  deflection  reached  ''.38. 


TESTS   OP  lEON  AND 
No.  811. 
Tention  Teatt. 


Marks,  8  a 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


F-mndM 

'iZ 

Gneral  nuMorg, 


TeaaOa  Btrenirth  per  unara  inch  of  orlslii*!  •« 

PodtioiiofrBptnfB..„ 

Ch&TftotoT  of  brokan  mrihoa ...__........ 


...poDDd*..    80,H0 
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No.  812. 
Marks,  8  b 
Diameter,  '^564. 
Beotional  area,  .25  sqaare  inch. 


Applied  loads. 

Eloniirfttion 
per  inch. 

Sucoeasire 
elongation 
per  mch. 

Permanent 
set. 

SocceMiye 

pennanent 

aet. 

Bemorka. 

Total. 

Persqoaie 
inon. 

Poundt, 
260 
600 
750 
1,000 
1,260 
1,600 
1,760 
2,000 
2,260 
2,600 
2,750 
8,000 
8,250 
3.600 
8,760 
4.000 
4.250 
4.600 
4,750 
5.000 
5.250 
5^600 
5.750 
6,000 
0,250 
8,805 

1.000 

2.000 

8.000 

4.000 

6»000 

6.000 

7.000 

8.000 

9.000 

10.000 

11.000 

12.000 

13.000 

14^000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22.000 

23.000 

24.000 

26.000 

83,460 

Inch, 

a 

.000100 
.000150 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.000550 
.000600 
.000650 
.000750 
.000650 
.0u0ft50 
.001000 
.001250 
.001450 
.001600 
.002000 
.002150 
.002500 
.002750. 
.003250 
.003600 

Inch, 
0. 

.000100 
.  OOOOoO 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.  000100 
.000100 
.000100 
.000100 
. 000.00 
.000200 
.000150 
.000400 
.  000150 
.000350 
.000250 
.000500 
.000350 

Inch, 
0. 

IncK 
0. 

Initiolload. 

• 

Tenaile  strengCh. 

.000050 

.000050 

000050 

0. 

000300 

.000250 

.000950 

.000660 

.002150 


.001300 

Oeneral  9ummary, 

Tensile  atrenfrtb  per  aqnore  inch  of  original  aeotion ponnda..    88.460 

Position  of  mptnre at  middle  of  stem 

GhAmcter  of  broken  sorfaoe grannlar 
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No.  813. 
Marks,  11  a 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loadB. 

Elcmffation 
perlnoh. 

Snocostive 

elongation 

perlnoh. 

Permanent 
set. 

SnooeoaiTe 
permanent 

set. 

Bemarlre. 

• 

ToUL 

Peraonare 
inon. 

PoiMMlt. 

250 
600 

750 
1,000 
1,250 
1,600 
1.750 
2,000 
2.250 
2,600 
2,750 
8,000 
8,250 
8,600 
8,750 
4.000 
4,250 
4,500 
4,750 
6,000 
5,240 

1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8.000 
0.000 

io,ooa 

11,000 
12,000 
18,000 
14,000 
16.^00 
16,000 
17,000 
18,000 
19,000 
20,000 
20,060 

0. 

.000050 
.000150 
.000200 
.000250 
.000800 
.000850 
.000400 
.000450 
.000550 
.000660 
.000850 
.001000 
.001200 
•  001550 
.001000 
.002200 
.002700 
.003100 
.003860 

InOi, 
0. 

.000060 
.000100 
.000050 
.000060 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000200 
.000150 
.000200 
.000350 
.000350 
.000300 
.000500 
.000400 
.000750 

0. 

0. 

Tnitial  load. 
Tenaile  strength. 

0. 

.000060 

.000050 

.000700 

.000650 

.002550 

.001850 

General  summary. 

Tenaile  strength  per  square  inoh  of  original  seotioii pounds..    20,060 

Position  of  mptare ".2fromneek 

Charaoter  of  broken  surfhoe granaiar 


r 
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No.  814. 
Marks,  11  b 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

EloDgmtlon 
permoh. 

Sncoeuiye 

elonsatton 

perlnch. 

Pennanent 
set. 

SaocessiTe 
permanent 

set. 

Bemarks. 

TotoL 

PerBaoftre 
InoA. 

PottfuU. 
250 
600 
750 

1,000 

i,2:)0 

1,600 
1,750 
2,000 
2,250 
2,500 
8.750 
8.000 
8,250 
8,600 
8.750 
4,000 
4.260 
4.600 
4,750 
6,000 
6.250 
6,500 
6,750 
6,000 
7,380 

Foundi, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

16.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

29.520 

JndL 
Ol 

.000060 
.000100 
.000150 
.000200 
.000260 
.000800 
.000100 
.000450 
.000650 
.000600 
.000750 
.000850 
.001050 
.001250 
.001500 
.001600 
.001800 
.002050 
.002300 
.002600 
.002950 
.003?00 
.003750 

^  rMWvV 

0. 
.000050 

.000050 
.000050 
.000050 
.000060 
.000050 
.000100 
.000050 
.000100 
.000050 
.000150 
.000100 
.000200 
.000200 

.000:50 

.  000100 
.000200 
.04)0250 
.000230 
. 000300 
.  000350 
.000250 
.000550 

Inch, 
0. 

Inch, 
0. 

TnftlallMid. 
TenaU«  atfenictlL 

.000000 

.000000 

.000050 

.000050 

.000850 

.000300 

.001100 

.000760 

• 

.002800 

.001200 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ••..••••. ...poaiids..    89,620 

Position  of  ruptare •....•  "•4fhnnneck 

Character  of  broken  surface granolar 


JO ''  CctayZ^  JTr^oiz    'U/ir'e  -Ti^ovcnicf,  Jl^^d& 


i7yCix,ss^Zi  Zb^  J^:^^ 
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No.  424. 

Tension  Test. 


MarkB  on  bar,  ^\ 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 


Applied  loftd*. 


Totel. 


Per  square 
incn. 


Pound9, 

Pound*. 

500 

500 

1«000 

1,000 

2,000 

2,000 

8,000 

8,000 

4,000 

4,000 

0,000 

^000 

■  8,000 

8,000 

7,000 

7,000 

8,000 

8,000 

9,000 

0.000 

10,000 

10,000 

11,000 

11,000 

13,000 

12.000 

18,000 

13.000 

14,000 

14,000 

15,000 

15.000 

18.000 

18.000 

17,000 

17.000 

18.000 

18,000 

10,000 

19,000 

20,000 

20.000 

21,000 

21.000 

22,000 

22.000 

23,000 

28,000 

24,000 

24,000 

25.000 

25,000 

28,000 

28.000 

28^900 

28,800 

Bl<nisatlon 
per  inoh. 


Inch. 
0. 

.000010 
.000050 
.OOOUO 
.000186 
.000210 
.000265 
.000325 
.000385 
.000445 
.OOOjOO 
.O0O.M)0 
.000640 
.000890 
.0007»0 
.000850 
.000935 
.001005 
.001100 
.001200 
.001305 
.001410 
.001550 
.001890 
.001845 
.002025 
.002250 


Sacoeesire 

elooKation 

per  inoh. 


Ineh, 
0. 

.000010 
.000040 
.000060 
.000055 
.000045 
.000055 
.000060 
.000060 
.000060 
.000055 
.000060 
.000080 
.000050 
.000070 
.000090 
.000085 
.000070 
.000005 
.000100 
.000105 
.000105 
.000140 
.000140 
.000155 
.000180 
.000225 


Permanent 
tet. 


Ineh, 
0. 
0. 
0. 

I 

0. 

.000005 
.000010 
.000015 
.000025 
.000030 
.000040 
.000055 
.000065 
.000080 
.000095 
.000115 
.000145 
.000155 
.  000195 
.000235 
.000265 
.000340 
.000395 
.000486 
.000585 
.000710 


SneoesftiTe 

permanent 

aet. 


0. 


JiioA. 


.000006 
.000005 
.000005 
.000010 
.000005 
.000015 
.000015 
.000010 
.000010 
.000016 
.000020 
.000030 
000010 
.000040 
.000040 
.000030 
.000075 
.000055 
.000090 
.000100 
.000126 


Bemarks. 


Iditialload. 


mtimate  strength. 


General  sumnutry. 


Speoifle  gravity 

Hardness 

Tensile  strength  per  sqaare  inch  of  original  seotioii 

Elastic  limit  per  square  Inoh  of  originsTseotion 

Position  of  mptare 

Character  of  broken  sarfiM)e 


7.2663 

17.28 

pounds..  28,990 

not  well  defined 

8".70  from  neok 

coarse  granular,  mottled 
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No.  414, 
Compression  Test. 


Marks  on  bar,  mb 

Len|?th,  12''. 

Diameter,  l'M29. 

Sectional  area«  1  sqaare  inch. 


Applied  loads. 

Comprea- 

siOQ  per 

incn. 

Saooesaive 

oomprea- 

aion  per 

inch. 

Permanent 
set. 

* 

SaooeaalTe 

permanent 

aet.. 

Total. 

Per  sqaare 
inoa. 

Pounds. 

Poundt. 

Inch, 

InefL 

Inch. 

Inch. 

1,000 

1,000 

a 

0. 

0. 

0. 

Initial  load. 

^000 

2,000 
8,000 

.000070 

.000070 

0. 

8,000 

.000120 

.000050 

.000010 

'"."ooooio" 

4,000 

4,000 

.000170 

.000050 

.000010 

a 

6,000 

6,000 

.000220 

.000050 

.000020 

.000010 

6,000 

6,000 

.000270 

.000050 

.000030 

.000010 

7,000 

7,000 

.000820 

.000060 

.000040 

.000010 

8,000 

8,000 

.000880 

.000060 

.000050 

.000010 

9,0#0 

9,000 

.000430 

.000050 

.000050 

0. 

10,000 

10,000 

.000490 

.000060 

.000060 

.000010 

11,000 

11,000 

.000550 

.000060 

.000060 

0. 

12,000 

12,000 

.000620 

.000070 

.  000070 

.000010 

13.000 

13,000 

.000670 

.000050 

.  OO0U70 

0. 

14,000 

14,000 

.000720 

.000050 

.000080 

.000010 

16,000 

15,000 

.000770 

.000050 

.000080 

0. 

10,000 

16,000 

.000840 

.000070 

.000090 

.000010 

17,000 

17,000 

.000900 

.000060 

.000090 

0. 

18,000 

18,000 

.000970 

.  000070 

.000100 

. 000010 

19,000 

19,000 

.001020 

.000030 

.000100 

0. 

20,000 

20.000 

.001090 

.000070 

.000110 

.000010 

21,000 

21,000 

. 001170 

. 000080 

.000110 

0. 

22,000 

22,000 

.001220 

.000050 

.  000130 

.  000020 

23,000 

23,000 

.001280 

.000060 

.  000150 

.  000020 

24.000 

24.000 

.001370 

.000090 

.000160 

.  000010 

25,000 

26,000 

.  001450 

.000080 

.  000170 

.  000010 

26,000 

26,000 

.001510 

.000060 

.000190 

.  00(H)20 

27,000 

27,000 

.001580 

.  000070 

.000220 

. 000030 

28,000 

28,000 

.001670 

.000090 

.000200 

.000040 

29,000 

29,000 

.001760 

.000090 

.  000280 

.  000020 

80,000 

80,000 

.001850 

.000090 

.  000310 

. 000030 

31,000 

81,000 

.001940 

.000090 

.000360 

.000050 

82,000 

82,000 

. 002060 

.  000120 

.000400 

.000040 

83,000 

83,000 

.002170 

.000110 

.  000470 

.000070 

84,000 

84,000 

.002280 

.000110 

.  000520 

.000050 

85.000 

85,000 

.002410 

.  000130 

.  000610 

.000090 

86,  COO 

86,000 

.002560 

.000150 

.000690 

.000080 

87,000 

87,000 

.002730 

.  000170 

.000820 

.  000130 

Perceptible  deflection. 

88,000 

88,000 

.002910 

.000180 

.  000920 

.000100 

89.000 

89,000 

.003070 

.  000160 

.001070 

.  000150 

40,000 

40,000 

.003320 

.000250 

.001230 

.000160 

65^150 

Ultimate  stzength. 

1 

General  summary. 

Ultimate  strength  per  aqnare  inch  of  original  section pounds..      56,160' 

Manner  of  failure triple  flexnre 


Jo"  CE^f.Jho7Z    U^C7'&-UXHi.ndtJte/^(t^ 


tSiecyc   CetxT^z'^^  (iSicGl) 


TESTS   OP   IKON   AND   STEEL. 


46  L 


No.  413. 


Tension  Test. 

Marks  on  bar,  ^®f» 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


1 


Poundt. 
250 
1.260 
2.600 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10.250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
li.000 
14,250 
14,500 
14,750 
16,000 
15,250 
15,600 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20,600 
21.000 
21,600 
22,000 
22,500 
28,000 
28,600 

24,000 

21,500 


Fersqiuure 
Inch. 


Foundt. 
1,000 
6^000 
10,000 
15.000 
20,000 
25.000 
80,000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
50,000 
51.000 
52.000 
53.000 
54.000 
65.000 
56,000 
57,000 
58.000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 

96^000 


ElongatioQ 
perudi. 


Inch. 
0. 

.000100 
.000300 
.000433 
.000088 
.000767 
.000907 
.001067 
.001267 
.  001300 
.001338 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001500 
.001633 
.001667 
.001733 
.001767 
.001900 
.  0U2333 
.004100 
.005067 
.006000 
.007067 
.008433 
.009233 
.000833 
.010438 
.011633 
.012900 
.013433 
.  011267 
.015667 
.016767 
.018067 
.020100 
.  022733 
.025500 
.028383 
.031667 
.035000 
.039000 
.048167 
.049000 
.056000 
.064838 
.077667 
.1167 
.1433 


SacoeMlTo 

elongation 

per  inch. 


Ineh. 

.000100 
.000200 
.000133 
.000200 
.000134 
.000200 
.000100 
.000200 
.000033 
.000033 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000133 
.000034 
.000066 
.000034 
.000133 
.000433 
.001767 
.000067 
.000933 
.001067 
.  001366 
.000800 
.000600 
.000600 
.001200 
.001267 
.000533 
.000884 
.001400 
.001100 
.001800 
.002033 
.002638 
.002767 
.002838 
.003334 
.003338 
.004000 
.004167 
.005833 
.007000 
.008333 
.013334 
.030038 
.0266 


Permanent 
■et. 


Inch, 

Ol 

0. 

0. 

0. 

0. 

0. 

.000033 
.000088 
.000038 


SucoessalTe 

permanent 

set 


Inch. 


0. 


.000038 


000100 


000738 


.006367 


.010483 


.016688 


0. 


.000067 


.000638 


.005684 


.004066 


.006100 


Bemarks. 


Initbaioad. 


Blastle  Umil 


Ificrometer  remoTed. 
S  Ultimate  strength. 
Load  at  time  of  rapture. 


General  ovminary. 


'.SpocitLc  gvAvlty 7.8865 

HardnesB 20.14 

Tensile  strength  per  sqaare  inoh  of  original  section ponnds..       96.000 

ElasUo  limit  per  square  inch  of  original  seoiion do....       63.000 

Elongation  per  inoh  after  rapture inch..       0.1933 

Elongation  per  inoh  nnder  strain  of  elsstio  limit •••^•••do 001767 

Iteductipn  in  diameter  at  point  of  rapture do....  .114 

1l6dao4bn  in  area  after  rapture,  per  centum  of  original  section 86.4 

^oeitionof  mptnre ".40  ftom  middle  of  stem 

Character  of  broken  snrfkce,  fine  granular  40  per  cent  i  doll  silky  60  per  eent  fine  shiISmm  oiaoka 

along  the  stem. 
Xlongation  of  inch  sections ".18  (".86  fraotored  seotlon),  ".20 
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2^0.  414. 
Tension  Test. 


Marks  on  bar,  ^^^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 

1,250 
2,500 
3, 750 
6,000 
6,  250 
7,500 
8,750 
10.000 
10,250 
10,500 
10, 750 
11, 000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,250 
16,500 
15, 750 
16,000 
ie,250 
16,600 
16,750 
17,000 
17,260 
17,500 
18,000 
18,600 
19,000 
19,600 
30,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
24,020 


Per  tqnaro 
iucli. 


Poundi. 
1, 000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
66,000 
57.000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
98,480 


ElonKi^tioni^^Sf^JSfnn 


Inch. 


0. 


.000067 
.  000.100 
.  0003:^3 
.000167 
. 000667 
.OOOKOO 
.  0009^3 
.001100 
. 001133 
.001167 
.  001200 
.001233 
.  001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001400 
.001433 
.001467 
.001500 
.001567 
.001783 
.002100 
.002633 
.003400 
. 005100 
.005638 
.006333 
.007267 
.008433 
.009500 
.090467 
.011100 
.012300 
.013267 
.  014467 
.016367 
.019433 
.020938 
.  023167 
.02:>667 
.028167 
.  031667 
.(115267 
.039333 
.044000 
.040333 
.037333 
.065500 
.083333 


Inch. 
0. 

.000067 
.000133 
.000133 
.  000134 
. OOOiOO 
.000133 
.000133 
.000167 
.(K)0033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
. 000007 
.000033 
.  000034 
.  000033 
.000067 
.000166 
.000367 
.00058a 
.000767 
.001700 
.000538 
.  0I.07O0 
.000934 
.001166 
.001067 
.000967 
.000683 
.001200 
.000967 
.001200 
.001900 
.003066 
.001500 
. 002234 
.  002500 
.  00.'500 
.003500 
.  003000 
.0040d6 
.004667 
.005.333 
.008000 
.008167 
.017833 


PermAneiit 
set. 


ine/i. 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceaaive 

permADODt 

aet. 


Ifieh. 


0. 


0. 


0. 


.000033 


003000 


007100 


011933 


Semarka. 


Initial  iMd. 


.000083 


.002967 


Elaatio  limit. 


.004100 


.004833 


TTltiinate  atrmigth. 


Broke  anddenly  under  the  maximum  load. 


General  8ummarif. 

Tenaile  strength  per  square  inch  of  orl$;inal  section pounds..    98,480 

Blaaticlimlt  per  BO  nare  inch  of  oric^inal  section do 66,000 

Xlongation  perinea  after  rupture ioch..    0.0933 

Blonii^tion  per  inch  under  strain  at  elastic  limit do 001567 

Keduction  in  diameter  at  point  of  rupture do...g      .034 

Bednctionln  area  after  rupture,  per  centum  of  original  section r       11.8 

Poaitlon  of  rupture ''.85  from  middle  of  st4^m 

Cbaraeter  of  broken  surface,  flue  granular,  radiating  from  a  dull  spot  at  the  circumference.    Tino  sur* 

fiice  cracks  along  the  stem. 
J&longatlon  of  inch  sections ".09  ('Ml  ftactured  section),  .08 
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TESTS  OF  IRON  AJND  STEEL. 


No.  416. 


Tension  Test. 
Marks  on  bar,  ^^^* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


Poundi. 
•250 
1, 2:)0 
2,500 
3,750 
6,000 
6, 2:0 

7,  5<>0 

8,  750 
10,000 
10. 2:i0 
10,500 
10,750 
11.000 
11,250 
11.500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,  BOO 
13.  750 
14,000 
14. 250 
14, 500 
14.750 
15,000 
15,2:i0 
15,500 
15,750 
10.000 
18.250 
10,500 
16, 750 
17,000 
17,  250 
17,  500 
18.000 
18,500 
19,000 
10.500 
20.000 
20,500 
21, 000 
21,500 
22,000 
22,500 
23,000 
23,400 


Per  Bciuare 
Incn. 


Pounds 
l.OCK) 
5.000 
10  000 
l.'>,  000 
20,  000 
2a,  000 
30,  000 
35.  000 
40,000 
41.000 
42, 000 
43, 000 
44,000 
45, 000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65, 0{iO 
66,000 
67,000 
68,000 
69.000 
70,000 
72, 000 
74.000 
76,000 
78,000 
80.000 
8 »,  000 
84,000 
86,000 
88,000 
90,000 
92,000 
03,600 


EIoDfj^tlon 
per  inch. 


Inch, 
0. 
.  000133 

0O0J67 
.000133 
. OOOGOO 
.000707 
.000933 
.001033 
.001233 
.001267 

.oorcoo 

.  001333 
.001367 
.001400 
.001400 
.001133 
.001467 
.001500 
.001600 
.001733 
.001S67 
.002533 
.004700 
.005733 
.006600 
. 007267 
.008333 
.009067 
.010367 
.011100 
.  011767 
.012933 
.014167 
.015100 
.016367 
.016967 
.018100 
.019500 
.021183 
.  022900 
.025667 
.030000 
.033000 
.  036100 
.040267 
.0M667 
.050000 
.058333 
.069000 
.091000 
.1267 


SaoceflslTe 

elongation 

per  inch. 


Ineh, 
0. 

.000133 
.000134 
.  000166 
.000167 
.000167 
.  00U166 
.000 100 
. 000200 
.000034 

.  0(>oo:<3 

.  000033 
.  000034 
.000033 
0. 

.000033 
.000034 
.000033 
.000100 
.000133 
.000134 
.000666 
.002167 
.001033 
.000867 
.000667 
.001066 
.000734 
.001300 
.000733 
.000607 
.001166 
.001234 
.000938 
.  001267 
.000600 
.001433 
.001100 
.001633 
.001767 
.002767 
.004333 
.003000 
.003400 
.OOS-O? 
.004400 
.005333 
.008333 
.010667 
.022000 
.0357 


Permanent 
set. 


Ineh, 

0. 

0. 

0. 

0. 

.000033 
. 000033 
.000033 
. 000033 
.000033 


.000038 


.000138 


.008800 


.006167 


012788 


,018400 


Soocessiye 

p6rxnanont 

set. 


0. 


Inch, 


BftiHSTlnu 


Initial  load. 


.000088 


.000160 


Elaatto  limit. 


.008607 


.004807 


.004606 


.005007 


UltimAte  strength. 


'    General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..     88,000 

Elasticlimit  per  sqaare  inch  of  original  section do..^.      49,000 

Slongation  per  inch  after  mptnre inch...      0.1600 

Xiongation  per  inch  under  strain  at  elastic  limit do 001500 

Bednction  in  diameter  at  point  of  rupture do....         .054 

Beduotion  in  area  after  rapture,  per  centum  of  original  section 18.8 

Position  of  rupture ". 60  ftom  middle  of  stem 

Oharaoter  of  broken  surface,  granular,  radiating  from  a  dull  spot  at  circumference.    Numerous  sur- 

fbee  cracks  along  the  stem. 
The  metal  at  the  dull  spot  resembles  a  fracture  along  a  gas  bubble  imperfectly  welded. 
Blongationof  inch  sections 'MS  (".20  fractured  section),  'M2 
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12, 

Marks,  b^k 


No.  422. 
Tension  Test 


'      4 

Diameter,  l'M29. 

Sectional  area,  1  square  incli. 

Length,  25''. 


Applied  loads. 

Eloncation 
pormch. 

• 

Sacoesalvo 
elongation 
I)er  inch. 

Permanent 

Sacccsaivo 

Bemarks. 

Total. 

Per  square 
incli. 

»«*•       1        sot. 

1 

Poundi, 

500 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8.000 

0.000 

10.000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

Poundi. 

500 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23, 000 

24,000 

25,000 

Inch. 
0. 
.000012 
.000056 
.000116 
.000176 
.000210 
.  000280 
.000324 
.000388 
.000444 
.000504 
.000561 
.  000632 
.000696 
.000772 
.000844 
.  000028 
.  001020 
.  001112 
.  001200 
.001206 
.  001408 
.001532 
.001688 
.001864 

Inch. 
0. 

. 000012 
.000044 
.000060 
.000060 
.000040 
.000064 
.000044 
.  000064 
.  000056 
.000060 
. 000060 
.  000068 
.000064 
. 000076 
.  000072 
.000084 
.  000092 
. 000092 
.000088 
.000090 
.  000112 
. 000124 
.000156 
.000170 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.000004 
.000008 
. 000012 
.  000020 
.000030 
.000040 
.000048 
.  000052 
.000070 
.000088 
. 000112 
.  000124 
.000152 
.  000188 
.000208 
.000244 
.000288 
.rO0364 
.  000440 
. 000540 

".'oooooi' 

.000004 
.  0U0004 
.000008 
.000016 
.000004 
.  000008 
.000004 
.000024 
.000012 
.000024 
. 000012 
.000028 
.0000.36 
.000020 
. 000030 
.000044 
.000076 
.000076 
. 000100 

!   1 1 

General  summary . 

Specific  gravity • 7.2394 

Hardness 15^82 

Tensile  stronficth  per  square  inch  of  original  section pounds..    25,000 

Elastic  limit  per  sqoare  inch  of  original  section not  well  defined 

Position  of  rupture 9"fromneok 

Character  of  broken  surface granular,  mottled 

Sustained  the  masiiQiutn  load  i  minute,  then  fractnred. 
S.  Ex.  36 30 
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T&mion  Test, 


13 


Marks  on  bar,  b  r 

Diameter,  V'.vA 

Sectional  area,  1  square  iucb. 

Length,  25". 


Applied  loads. 


Total. 


Poundt. 

COO 

1.000 

3,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

10,000 

30,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

26,070 


Per  aqoaro 
inch. 


Pound*, 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

-17,000 

18,000 

10.000 

20, 000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

26,070 


Elonjcatlon 
per  ineli. 


inch. 
0. 

.000012 
.000048 
.000 '.12 
.000153 
.000204 
.  000260 
.  OMSIO 
.000356 
.000432 
.000488 
.000562 
.  000iH>8 
.000680 
.000752 
.000828 
.000806 
.000988 
.  001072 
.001160 
.  001248 
.001360 
.001480 
.001608 
.001748 
.C02004 
.003232 


SaccemiTe 

oloDjsation 

X>or  inch. 


0. 


Inch, 


.000013 
.00(1030 
.000064 
.000040 
.  000052 
.000056 
.000056 
.000040 
.000076 
.000056 

.ooooei 

.000056 
.000072 
.000072 
.000076 
.000068 
. 000092 
.000084 
.000088 
.000088 
.000112 
.COO I 20 
.000128 
.000140 
.000250 
.000228 


Fermanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


.000004 
.000008 
.000012 
.000020 
.0O0O3U 
. 000040 
.  000053 
.10006 ( 

.  oor<»fi ) 

.000088 
.000110 
.  0i)0i34 
.000160 
.  000188 
.  000213 
.000204 
. 000324 
. 000368 
.000440 
.000640 
.G00800 


Saccesairo 

permanent 

•et. 


I 


Inch. 


0. 


Hcmarks. 


Initial  load. 


. 000004 
.000004  ' 
. 000004  I 
.000008 
. UOOOIG  I 
.C0090I 
.0^012  > 
.000UI3 
.000016 
.000008 
.000028  I 
.000008  > 
.000036 
.000038  I 
.  000024  ' 
.  0(K)O.Vi 
.000060 
.000044 
. 000073 
.000200 
. 00U160 


Ultiiualo  8trcn|;ib. 


General  summary. 

Tensile  etrength  per  square  inoh  of  orifcinal  section IMnnd^..  26,070 

Blastio  limit  per  sqaaro  inch  of  original  section pounds . .  not  well  defined 

Position  of  rupture 0".70  from  neck 

Character  of  broken  surface coarse  granular,  mottled 
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No.  412. 


12 


Compresaion 

Marks  on  bar,  »„« 

Lengtb,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Test 


Applied  loads. 


Total. 


Pounds. 
1,000 
2. 000 
3.000 
4.00U 

r>.  000 

(1.000 
7.000 
8,000 
0,000 
10,000 
11.000 
1*2,000 
13,000 
11,000 
I.\000 
10.000 
17,000 
IK,  000 
J  9. 000 
20.  TOO 
'-•1,000 
22,000 
23.  OOO 
24. 000 
2.5, 000 
2i,  000 
27.000 
2H.  000 
20. 000 
.  30.  (KM) 
31,000 
32,000 
33, 000 
34,000 
35.000 
36,000 
37,000 
as.  000 
39,000 
40.000 
49,080 


Per  sonare 
inob. 


Pounda. 

1.000 

2,000 

3,000 

4.000 

.•i,000 

0.000 

7,000 

8,000 

!>,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

10,000 

20, 000 

21,000 

22,000 

23,000 

24,000 

2.>,  000 

26.  Oi  0 

27,000 

28,000 

20, 000 

30,000 

31,000 

32,000 

.33. 0(.0 

34. 0.0 

35,  OOO 

36,000 

37,000 

.38.000 

30,  COO 

40,000 

40,980 


Comprea- 

sion 
per  inch. 


IfUh. 

0. 
.000050 
.000090 
.000140 
.  000180 
.000220 
.000270 
.000310 
. 000360 
.000410 
.000470 
.000310 
.000370 
.000610 
.000670 
.000710 
. 00O77O 
.  000820 
.000370 
.  OOOK^O 
.001010 
.001060 
.001120 
.001100 
.001240 
.  001320 
.001410 
.001490 

.ooL-seo 

.0O1G8O 
. 001850 
.001970 
.002180 
. 002440 
.002780 
.003180 
.003580 
.  0030}>0 
.  0045.30 
. 005210 


StaocesaiTo  i 
comprea-  jPennanont 

aion  net. 

I>er  inch. 


Inch. 
0. 

.000030 
.000040 
.000030 
.000040 
.000040 
.000050 
.000040 
.000030 
.000050 
.000060 
.000040 
.000060 
.000040 
.000060 
.000040 
.(K)OOCO 
.0UO03O 
.000050 
.(K)0060 
.000080 
■000050 
.000000 
.000070 
■000050 
.000080 
.000090 
.0C0080 
.000090 
.OuOlOO 
.000170 
.  000120 
.  000210 
.  000260 
.  000340 
■  000400 
. 000400 
.000400 
.  000.350 
.000680 


Inch. 

0. 

0. 

0. 

0. 

.000010 
.000010 
.000020 
.000020 
.000020 
.000030 
.000040 
.000050 
.000060 
. 000070 
.000080 
.0(10000 
.000090 
.000100 
.000110 
.000120 
.000120 
. 000140 
.  000170 
. 000180 
. 0OU19O 
. 000220 
. 0C0240 
. 0002HO 
.000330 
.000400 
.000400 
.000380 
.  000720 
.  000020 
.001210 
.001570 
.001910 
.002280 
.002700 
.003370 


Sac(}ea«ive  I 

permanent  I 

aet.       I 


Komarka. 


Itieh, 


0. 


000010 
000010 


0. 
0. 


0. 


0. 


000010 
000010 
OOOOiO 
000010 
000010 
000010 
COOOIO 

000010 
000010 
000010 

000020 
000030 
,000010 
000010 
000030 
000020 
OOOOIO 
000050 
000070 
000090 
000090 
000140 
000200 
000200 
000360 
000340 
000.370 
000480 
000610 


'  Initial  load. 


Pcrceptibio  dcflcctioii. 


Ultimate  atrengUi. 
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T2 


No.  413. 
Compression  Test 


Marks  on  bar^  bb 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Applied  loads. 

ComprM- 

sion  per 

incn. 

Sncces^ivo 
compres- 
sion p«r 
incu. 

Jneh. 

i 

Permanent 
set 

Inch. 

SaccessiTO 

ptirmanont 

set. 

^ 

Total. 

Per  sq  nare 
incD. 

Bcmarks. 

Poundt, 

Pound». 

Inch, 

Inch. 

1,000 

1,000 

0.- 

0. 

0. 

0. 

IniUal  load. 

2,000 
3,000 
4,000 
5,000 
0,000 
7,000 

2,000 
3.000 
4.000 
5,000 
6,000 
7,000 

.000050 
.000100 
.000140 
.000180 
.000230 
.000280 

.000050 
.000050 
.000040 
.000010 
.000050 
.000050 

0. 
0. 
0. 
0. 
0. 
.000010 

^^^\ 

............ 

*".*6666i6'" 

8,000 

8,000 

.000330 

.000050 

.000020 

.000010 

9,000 

9,000 

.00U380 

.0000.50 

.000020 

0. 

10.000 

10,000 

.000430 

.000050 

.000030 

.000010 

11,000 

11,000 

.000480 

.000050 

.000030 

0. 

12,000 

12,000 

.000530 

.000050 

.000040 

.000010 

13,000 

13,000 

.000600 

.000070 

.000040 

0. 

14,000 

14,000 

.000650 

.000050 

.000050- 

.000010    1 

15,000 

15.000 

.000700 

. 000050 

.000070 

.000020    , 

10,000 

16,000 

.000770 

.000070 

.OOOOdO 

.000010 

17. 000 

17,000 

.000830 

.000060 

.(X)0080 

0. 

18,000 

18,  COO 

.000870 

.  000040 

.000090 

.000010 

10,000 

19,000 

.000940 

.  OtW070 

.000090 

0. 

20, 000 

20.000 

.001010 

.000070 

.000100 

.000010 

21.  OJO 

21,000 

.  001080 

.  000070 

.000110 

.000010    ' 

22, 000 

22, 000 

.001140 

.000060 

.000120 

.000010 

23, 000 

23,  000 

.  001200 

.000060 

.000140 

.000020 

24, 000 

24, 000 

. 001280 

.000080 

.000160 

.000020 

25, 000 

25, 000 

.001350 

.000070 

.000180 

.000020    I 

26, 000 

26,  000 

.  001430 

.000080 

.000200 

.000020 

27,000 

27,000 

.001520 

.000090 

.000230 

.000030 

28, 000 

28.000 

.  001590 

.000070 

.000260 

.000030 

20,000 

29, 000 

.001080 

.000090 

.000290 

.000030 

30,  UOO 

3U,  000 

.001780 

.000100 

.000330 

.000040    ' 

31,000 

31, 000 

.  001870 

.000090 

.000390 

.000060  : 

32,  000 

32, 000 

.  002000 

.000130 

.000460 

.000070 

33.000 

33,000 

.  C02130 

.000130 

.000530 

.000070 

34,000 

:m,ouo 

.002290 

.000160 

.000030 

.000100    i 

35, 000 

35, 000 

.002480 

.000190 

.000770 

.000140 

Perceptible  deflection. 

30, 000 

36,000 

.  0U2680 

.  004)200 

.000890 

.  000120 

37,000 

37, 000 

.002880 

.  000200 

.001050 

.000160 

38,000 

38,000 

. 003120 

.000240 

.001270 

.000220 

39. 000 

39.000 

.003400 

.000280 

.001480 

.000210 

s 

40,000 

40,000 

.  003710 

.000310 

.001720 

.000240 

52,060 

52,960 

. 



Ultimate  strength. 

1 

J^  "  Ca^i  Jr-o7i^.2, .  Tii/'lc 


i7Kztz.z.fe  J?i>j^ 
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TtT«..u«    12"CIR 


^J^f\  NumbeM.  |  Diameter. 


Sectional 
area. 


Inches. 

022 

M 

1.129 

623 

2 

1.129 

624 

3 

1.129 

Square  inch. 
1.00 
1.00 
1.00 


Tensile  strongtli. 
Total. 


Per  squaro 
incD. 


Founde. 
33,400 
83,080 
32,340 


Pownds. 
33,400 
33, 08(» 
32,340 


Appearanco  of  fhictnro. 


Coarse  granular. 
Coarse  granalar. 
Coarse  gianalar. 


*  Hardness,  15.91 ;  specific  gravity,  7. 8115. 


No.  627. 

■ 

12"  cm 
Marks,     m  r 

'       No.  4. 

Diameter,  l'M20. 

Sectional  area,  1  sqaare  inch. 

This  specimen  has  in  its  stem  a  piece  of  a  wrought-iron  cbaplet  re- 
ducing the  sectional  area  of  the  cast  iron  at  this  place  20  per  cent. 

At  1,000  pounds  tension  snapping  soands  were  heard  and  the  cast 
and  wrought  iron  began  to  separate. 

Tensile  strength,  14,200  pounds. 

Fracture  occurred  6y  from  the  neck,  at  the  wrought  iron.  The  cast 
iron  had  a  granular  appearance. 
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No.  628. 


Marks, 


i2"cir. 

MK 
No.  5. 

Diameter,  1".129. 

Sectional  area,  1  square  incb. 

Length,  15''. 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9, 000 

10.000 

11,000 

12.000 

13.  000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20.000 

21,0U0 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

80,000 

80,120 


Per  square 
incli. 


Founds. 

1,000 

2,000 

3, 000 

4.000 

5, 000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12, 000 

13,000 

14,000 

13.000 

10,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24. 000 

25,000 

26,000 

27,000 

2H,000 

29,000 

30,000 

80, 120 


Elongation 
I)er  inch. 


IneJi. 
0. 

.000047 
.  000113 
.000160 
.000201 
.000273 
.  000327 
.000400 
. 0004GO 
.  0005;?7 
.000393 
.000860 
.000720 
.  O0O8UO 
.  00086O 
.000960 
. 001033 
.001133 
.001207 
.001393 
.  001. ')33 
. 001727 
.  001033 
. 002240 
.  002587 
.002067 
.  003407 
.  004013 
.004740 
.  005627 


Sacoesaive 

elongation 

per  inch. 


Inch. 

a 

.000047 
.000066 

.(mo\7 

. 000041 
.000072 
.000034 
.000073 
.000060 
.000067 
.000006 
.000067 
.  OOOOGO 
.  OOOOfeO 
.  0000^0 
.000080 
.  000073 
.000100 
.00UL34 
.000126 
.000140 
.000194 
.  0002L'fl 
. 000287 
.000347 
.000380 
.000140 
.000600 
.000727 
.000887 


80t.   1  P«»^^«int 


Remarks. 


IncJu 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
ti. 

0. 

0. 
.  OOOOIS 
.000020 

..  000027 
.000007 
.000074 
.000080 
. 000127 
.000160 
.  000193 
. 000253 
.  000333 
.000413 

.  ooo:»53 

.000793 
.001060 
.001333 
.001680 
.002103 
.002807 
.003(M)7 


Inch. 


Initial  load. 


.000013  I 
090007  ' 
.100007  ■ 
.  000040  I 
.000007 
.000006  I 
. 000047 
.000013 
.  000033  , 
.  000060  j 
.000080  I 
.OOOOfO  < 
. 000140 
.000240 
.  000267  , 
.000273  I 
.000347  I 
. 000313  I 
.000014 
.000800 


Tensile  strenjcih. 


General  Bummary. 

Tensile  strength  per  sqosre  inch  of  original  section poands  .       30,  iro 

Position  of  roptnre..-. l".l  fh>mneck 

Chanoter  of  broken  Borfaoo. Coatse  granalar,  with  spot  of  lighter  colored  compact  metal 
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Marks,  "hr 

'    No.  7. 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 


No.  497. 


Applied  loads. 


TotaL 


PoundM, 

1.000 

2,000 

3,000 

4,000 

ft,  000 

8.000 

7,000 

8,000 

0,000 

10.000 

11.000 

U*,000 

13,000 

14,000 

15,000 

1G.00O 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24.000 

23,000 

20.000 

27,000 

2H.000 

20.000 

.10,000 

31.000 

32.000 

33,000 

34.000 

35,000 

36.000 

37,000 

38,000 

80,000 

40.000 


I 


Per  sqnarf 
inco. 


Comprese- 

ionper 

incli. 


Poundt. 

1,000 

2,000 

3.000 

4,000 

5,000 

0.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

10.000 

17.000 

18.000 

19.000 

20,000 

21.000 

23,000 

2:i,  000 

24.000 

25,000 

20,000 

27,000 

28,000 

29,000 

30.000 

31,000 

82,000 

33,000 

34.000 

85.000 

30,000 

87,000 

88,000 

39.000 

40,000 


41. 
42, 
43, 
41, 
45, 
40, 
47, 
48. 
49. 
60, 

r>i. 

52. 
02. 


000 
000 
000 
000 
000 
000 
000 
000 
000 

coo 

000 
(00 
<00 


41,000 
42.000 
43,000 
44,000 
4.^000 
40,000 
47,000 
4a  000 
40,000 
.''jO.OOO 
51.000 
53,000 
52.460 


Saccesaive 

compreii* 

sion  per 

iocn. 


Jneh. 

0.  I 

.000070    ' 
.000120 
.00U170    ' 

.000210  ; 

.000200  I 
.000320 

.000380  ! 

.000120  I 

.000480  I 

.000530 
.00(1000  ! 
.000600  . 

. 0O0720  ; 

.000780  ; 

.000830  I 

.000890  I 

.OC0080  I 

.OOIOjO  I 

.001120  I 

.001190 

.  001270 

.001370 

.001440 

.  001520 

.001020 

.  001730 

.001890 

.002000 

.  002180 

.002380 

.002000 

.002870 

.003180 

.003420 

.003800 

.004160 

.004600 

.005130 

.005820 


Inch. 
0. 

.000070 
.000050 
.C00050 
.000040 

.000030  ; 

.000000  I 

.000000  i 

.000040  I 

.000060  ' 
.000050 
.000070 

.000000  , 

.000000  I 
.000000 

.000050  1 

.000000  ' 

.000090  ' 

.000070  I 

.000070  ' 

.000070  I 
.000080 

.000100  I 

.000070  ! 

.000080  ; 

.000100  ' 

.OOOUO  ' 

.000100  I 

.000110  , 
.000180 

.000200  I 

.000220  t 

.000270  I 

.000310  I 

.000240  I 

.000880  i 

.000360  ; 

.000450  > 

.000330  I 

.000790  I 


Permanent 
set, 


Inch, 


Saocessiro 

permanent 

set 


Bemarka. 


Ineh, 


0. 


Initial  load. 


1 

0.       1 

.000030 

.000080 

.000090 

.000000 

.000140 

.000050 

.666280  '".oooiio" 
1 

1     

i 

.OOUOOO  1   .000380 

1 

1 «.-... 

.661766  "'.'66i646" 

i 

1 

.003870 


.0000 
.0070 
.0080 
.0085 
.0090 
.0095 
.0100 
.0110 
.0120 
.0130 
.0140 
.0160 
.0190 


.000080 

.0010 

.0010 

.ooa5 

.0005 
.0005 
.0005 
.0010 
.0010 
.0010 
.0010 
.0020 

.ooso 


.002170    I 
Befleetion  i 

in  10". 
0. 
0.  I 

.01 

.02 

.03 

.04 

.05 

.07 

.10 

.12 

.15 

.17 

.25 


Ultimate  strength. 
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No.  628. 


MarkSy 


12"  CI  R 
Mil 
Ko.5. 

Diameter,  I'M  29. 

Sectional  area,  1  sqaare  iiicb. 

Length,  15". 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

10,000 

20.000 

21,0U0 

22,000 

23,000 

24,000 

2.<3, 000 

26,000 

27,000 

2H,000 

29,000 

30,000 

30,120 


Per  Muare 
iooli. 


Poundt. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

1 1, 000 

12,000 

1.%C00 

14,000 

13.000 

lfl,0Q0 

17,000 

18,000 

19.000 

20, 000 

21, 000 

22,000 

23,000 

24,000 

25,000 

26.000 

27, 000 

28,000 

29,000 

30,000 

80,120 


Elonsatton 
per  inch. 


Ine/i. 
0. 

.000047 
.000113 
.000160 
.000201 
.000273 
.000327 
.  000400 
.000460 
.  0005ir7 
.000393 
.000860 
.00U720 
.000800 
.00O«!O 
.000960 
.  OOlO.'i.') 
.001133 
. 0012G7 
.CO I 393 
.  001533 
.001727 
001033 


per  ioch.  ,        ***• 


Saccosaivo 

j  permnotint 

net. 


Kemarkft. 


Inch. 
0. 

.000047 
.000060 
.000047 
.000041 
.000072 
.000034 
.000073 
.000060 
.000067 
.000066 
.000067 
.000060 
.0000(0 
.  OOOOe^O 
.000080 
.  00(M)73 
.000100 
.000134 
.000120 
.000140 
.000104 
.  0002l'0 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000013 
.000020 

..  000.'>27 
.000067 
. 000074 
.000080 
.  000127 
.000160 
.000103 
.  000233 
.  00:)333 

.oormn 

. 000553 


'    0. 


.000013 
000007 
.100007 
.000010 
.(H)0007 
.000000 
.000047 
.000013 
.000033 
.000060 
.000080 
.OOOOfO 
.000140 


Initial  load. 


.002240 

. 000287 

.  000793 

.000240 

. 002587 

. 000347 

.  OOIOCO 

.  000207 

.002067 

.000380 

.001333 

.000273 

.003407 

.000140 

.001680 

.000347 

.001013 

.000600 

.002193 

.000313 

. 004740 

.000727 

.002807 

.000014 

.009627 

.000887 

.003d07  1 

.WOiW 

♦ 

1 

Tenailo  atreD^h. 


General  eummary, 

Tonsilo  atrengtb  per  aqasra  inch  of  originiil  aection poaoda  .       SO.irO 

Poaitlon  of  rapture... l".l  from  neck 

Cbanoterof  broken  BTirfiMo. CoAise  gnnular,  witb  spot  of  lighter  colored  compact  metal 
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-  _      ,        12  C  1 11 

Marks,    mr 

'     No.  7. 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


No.  497. 


Applied  loAcU. 


Total. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

G,000 

8,000 

7,000 

8,000 

0.000 

10.000 

11.000 

I'J,  000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35.000 

30,000 

37,000 

38,000 

'  89.000 

40,000 


Per  square 
inch. 


Poiindt. 

1,000 

2,000 

3,000 

4,000 

5,000 

G.0O0 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13, 000 

14,000 

15.000 

16.000 

17,000 

18,000 

10,000 

20,000 

21,000 

29,000 

23,000 

24.000 

25,000 

20,000 

27, 000 

28,000 

20,000 

80,000 

31,000 

32,000 

33,000 

34.000 

85.000 

30,000 

37,000 

88,000 

39.000 

40,000 


41.000 
42,000 
43,000 
4^000 
45.000 
48,000 
47,000 
48,000 
40,000 
50,000 

ni.ooo 

52.(00 
52.400 


41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
4a  000 
49,000 

r)0.ooo 

51.000 
52,000 
52,460 


.0060 
.0070 
.0060 
.0085 
.0090 
.0095 
.0100 
.0110 
.0120 
.0130 
.0140 
.0160 
.0190 


Compress- 
ion per 

inoii. 


0. 

.000070 
.000120 
.000170 
.000210 
.000260 
.000320 
.000380 
.000J20 
.U0048U 

•  000530 

.OOU600 

.000660 

. 000720 

.000780 

.000830 

.000890 

. 0C0080 

.001050 

.001120 

.001190 

. 001270 

.001370 

.001440 

.  001520  I 

.001G20 

.001730 

.001890 

.002000 

.002180 

.002380 

.002600 

.002870 

.003180 

.003420 

.003800 

.004150 

.004600 

.005130 

.005920 


Saccessive 

compres- 

sion  per 

iDch. 


Inch. 
0. 

.000070 
.000050 
.C00050 
.000040 
.000030  j 
.000060  I 
.000060  I 
.000040  I 
.000060  ' 
.000050  ' 
.000070  I 

.000000  ; 

.000060  I 

.000060 

.000050  , 

.000060  I 

.000090  I 

.000070  I 

.000070  , 

.  000070  ! 

.000080  ' 

.000100 

.000070 

.000080 

.000100 

.000110 

.000100 

.000110 

.000160 

.000200 

.000220 

.000270 

.000310 

.000240  I 

.000380  I 

.000360  I 

.000450 

.000530 

.000790 


Permanent 
set. 


Snocessive 

permanent 

set 


Remarks. 


Inch. 


Inch, 


0. 


Initial  load. 


t 1 

0. 

.OOOOilO 

.000080 

.000090 

.000060 

.000140 

.000050 

......  ......1 

......  ......  1 

•  «....  ■•..■•1 

1 

1 

.666280 

'".066146"  1 

.000080 

.0010 

.0010 

.0005 

.0005 

.0005 

.0005 

.0010 

.0010 

.0010 

.0010 

.0020 

.0020 


.000660 


.000380 


.001700 


.001040 


.003870 


.  002170 
Deflection 

in  10". 
0. 
0. 

.01 

.02 

.03 

.04 

.05 

.07 

.10 

.12 

.15 

.17 

.25 


Ultimate  stiength. 
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No.  408. 


12  u  I  n 
Marks,    mk 

'    No.  8. 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loade. 


TotaL 


Poundi. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13.000 

14,000 

15.000 

10.000 

17,000 

18,000 

10.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81.0U0 

32,000 

33,000 

34.000 

35,000 

86,000 

37,000 

38,000 

80.000 

40,000 


41, 
42, 

43. 
44. 

45, 
46. 
47, 
48, 
40. 
uO, 

51. 
62. 
63, 
M, 


000 
000 
000 
000 

ooo 

000 
000 
000 
000 
000 
000 
000 
000 
000 


Persqaftre  i 
Inch.      I 


Poundt. 

1,000 

2,000 

3,000 

4.000 

5,000 

0,000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25, 000 

26.000 

27,000 

28,000 

20,000 

30,000 

31.000 

32,000 

.^3,000 

3i,000 

33,000 

36,000 

»7,0C0 

38,000 

89,000 

40,000 


41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
61.000 
62,000 
53,000 
54,000 


Comprcft- 
ftion  por 


Inelu 
). 

.000070 
.000110 
.000170 
.000210 
.  000260 
.  000310 
. 000360 
.  000420 
. 000470 
. 000520 
.000580 
.000640 
.000700 
.000760 
.000820 
. 000870 
.000950 
•001020 
. 001080 
.001130 
.001210 
.001200 
.001380 
. 001470 
.001600 
.  001680 
.  001780 
.001920 
.  002070 
. 002280 
.002480 
. 002700 
.  002950 
.  003280 
.003670 
.003950 
.004450 
.004070 
.005420 


.0060 
.0070 
.0080 
.0090 
.0095 
.0100 
.0105 
.0110 
.0115 
.  0120 
.0130 
.0140 
.0145 
.0150 


Saoeoseivo 
compres- 
sion per 
incu. 


Inch. 
). 

.000070 
.000040 
.000060 
.000010 
. 000050 

.  o()0o:»o 

. 000050 
.000060 

.  oooo:,o 

. OOOOcO 
.  OOOOf 0 
.000060 
.000060 
.000060 
.  000060 

.  uooo.'yo 

.000080 
.000070 
.000060 
. OOOOdO 
. 0300^0 
.  0000£0 
.000090 
.  00(1090 
.000130 
. 000080 
.000100 
.000140 
.000150 
•000210 
.000200 
. 000220 
.  0002.')0 
. 000330 
.000300 
. 000280 
.000500 
.000520 
.000450 


. C03580 
.0010 
.0010 
.0010 
.COO  J 
.0005 
.0005 
0005 
.0015 
.(005 
.0010 
.0010 
.  ()00.'> 
.00<)5 


rcmianent 
set. 


Saccesslvo 
pernianeut ' 
sot.        ' 


Itomarks. 


Inch. 


Inch. 


0. 


0. 


Initial  load. 


.0 


000030 


000030 


.000010 


.0000i.0 


oooiio 


C 00020 


I.., 


OU02C0 


000150 


.003580 


000320 


002G40 


.002060 


.  003420 


.000780 
Deflection 

In  10". 
0. 
0. 
(». 
0. 
0. 

.01 

.01 

.02 

.03 

.04 

.  0.* 

.07 

.08 

.20 


Ultimate  strength. 
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7.— 12''  B.  L.  BIFLE.     CAST-IRON  BODY,  HOOPED  AND  TUBED  WITH 

STEEL. 

[Cast  iron  specinieiiA  from  broeoh  and  mnzsle  rui.^s  ot  body,  and  nteel  HpocJmeDs  fi-oiu  tabo,  boops, 
and  breech-banbiDg^.] 


// 


0m  w  -^  m 


ChttS"^  JTr'or^  ^ocZi/ 


SEx3649t 
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No.  625. 


. .       ,  12"  H  dt  T 

Marks,      b  r 

No.  1 


DuMiieler,  1"  .129. 
Sectional  area,  1  square  inch. 
Length,  20''. 


Applied  loads. 


EloDsation, 


Successive 
oloDjsntion 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

23,790 


Per  square!  Per  Inch.   I   popin^b. 
'      'inch.       , 


PouncUt. 
1,000 
2,000 

:i,ooo 

4.000 

5,000 

6.O0O 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

A  000 

23.790 


Inch. 
0. 

.000040 
.000090 
.000145 
.000195 
.000245 
.000270 
.000340 
.000395 
.000465 
. 000545 
.000615 
.  000705 
.000785 
.000865 
.000D60 
. 001070 
.001190 
.001315 
. 0014T0 
.00(645 
.001800 
. 002170 


Inch. 
0. 

.000010 
.000050 
.000055 
.000050 
.000050 
.000025 
.000070 
.000055 
.000070 
.000080 
.000070 
.000090 
.000080 
.000080 
.000095 
.000110 
.000120 
.000125 
.000 1. 'VS 
.000175 
.  000245 
.  000280 


Pei-manent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000010 
.000015 
.000030 
.000045 

.oooorio 

.000090 
.000120 
.000170 
.000220 
.  000285 
. 000385 
. 000520 
.  000715 


Successive 

permanent 

set^ 


I 


Inch. 


0. 


.OOOOlu 
.000005 
.000015 
.000015 
.000005 
.000040 
.000030 
.000050 
.000050 
.000065 
.000100 
.000135 
.000105 


Kemarks. 


Initial  load. 


Tensile  strengtli. 


General  eumlkary. 

Tensile  strength  per  aquaro  inch  of  original  section pounds..       23,700 

Position  of  mptnre 6".00  from  the  middle 

ChinoteTof  orok<nsttriaoe....>.i^ ^ .«.«... ^ ^..^^.. coarse  granula- 
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T)BSTS   OF   IRON   AND    STEEL. 


No.  626. 


112"  II  &.  T 

Marks,  "br 

'     No.  2 


Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Length,  20". 


Applied  loftds. 

1 

1    Total. 

EloDj^tion 
per  inch. 

t 

Successivo 

eloD^atiou 

per  inch. 

1 

Permanent 

.sot. 

Jneh. 

Successive                                                  , 

Per  sqnaro 
1      idcD. 

i 

perniaoaut 
act. 

Inch. 

Heniatkn. 

1 

Pounds. 

'    Pounds. 

Ineh. 

Inc/t. 

1,000 

1,000 

0. 

0. 

0. 

0.                 Initial  loaj. 

2,000 

3,000 

■      4,000 

2,000 
3,000 

,      .  000015 

.  000015    ! 

0. 

■ 

.  000080 

.000065    : 

0. 

4,000 

.000150 

.  000070 

0. 

5,000 
0,000 

5,000 

.000210 

.  000060    1 

0. 

■ 

li,  000 

.  000270 

.  000060 

0. 

7.000 

7,000 

.000335 

.000065 

0. 

1 

8,000 

8,000 
9,000 

.000405 

.  000070    , 

0. 

. 

0,000 

.  000470 

.ooooe-s  ! 

.000010 

.000010 

10.000 

10,000 

.000560  ; 

.000090    ' 

.  000020 

. OUOOIO     , 

11, 000 

11,000 

.000010 

.000050    , 

.  000025 

. 000005 

12,000 

12,000 

.wmm 

.O00OT5 

000040 

.000015 

13,000 

13,000 

. 000755 

.000070 

. 0G0055 

.000015     ' 

14,000 

14,000 

.000820 

.000065 

.000060 

.000005 

ir»,  000 

15,000 

.  000910 

.000090 

.  OOOOf 0     ' 

.  000020 

10,000 

10,000 

.  001005 

.00009S    , 

.000105 

. 000025 

17,000 

17,000 

.  00 1100 

.  oo()09r> 

.  000140 

.000033    , 

]g,000 

18,000 

.001200     . 

.000100 

.  ()Ooior»   , 

.  000025     :                                                   , 

10. 000 

19,000 

.001320     , 

. 000120 

. 000225 

.  000000  : 

20,000 

20, 000 

.001480     ' 

.  000 IGO 

.  000300 

.  000075 

21.000 

21,000 

.O01G60     , 

.000180 

.  000395 

.  000095 

2i,  000 

22.000 

.001803 

.  0002.35 

.  000545 

.  000150 

23.000 

23, 000 

.002100 

.  000205 

.000770 

.000225    , 

24. 000 

24, 000 

. 002505 

.  000405 

. 000975     , 

.  000203 

■ 

2.),  0(10 

25, 000 

.003090     , 

.  000585 

. 001503    1 

.000530 

26.000 

20,000 

1 

Tensile  sirength. 

General  summary. 

TcDslto  strenjctli  per  aqaare  inch  of  original  seoUon  poonds..    2C.C00 

Position  of  rapture S^'.OO  from  middle  of  Ht  em 

Charaoter  of  broken  sorfioe coarse  fntuiiilar 
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12"  II  &  T 

Marks  on  bar,    "bir 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


No.  401. 
Compression  Test 


Applied  loads. 

'  Compres- 

i                     I  81011  per 

Total     '  ^®''  "Q^^^rc  [  Incu. 


Bounds. 

1,000 

2,000 

»,000 

4,000 

5,000 

6.000 

7,000 

8.000 

0,000 

10.000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

20,000 

80,000 

31,000 

82,000 

33,000 

34,000 

85.010 

36,000 

37,000 

38,000 

30,000 

40.000 


41, 
42, 
43. 
44, 
45, 
40. 
47, 
48. 
40, 
50, 
51, 
52, 
52, 


000 
000 
000 
000 
000 
000 
000 
(KM) 
OOO 
000 
000 
000 
080 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

H.OOO 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23, 000 

24,000 

25, 000 

26, 000 

27, 000 

28, 000 

20,000 

30,000 

31,000 

32,  000 

33,000 

34,000 

35, 000 

30, 000 

37,  (KM) 

:«?,  000 

39. 000 

40, 000 


41.000 
42,000 
4:*,  000 
44,000 
45,000 
46.000 
47. 000 
48,000 
49, 000 
5U.  000 
51,000 
52,000 
5J,  080 


Inc/i, 
0. 

.  000070 
.000100 
.OOOIGO 
.000210 
. 000260 
. 000310 
.000360 
.OOOilO 
. 000460 
.  000510 
.000560 
.  O0U61O 
. 000670 
.  000710 
. 000770 
. 000830 
.000890 
.  000970 
.001030 
.001110 
.  OOllfcO 
:  001230 
.  001320 
. 001420 
.001520 
.  001620 
.  001780 
.  001000 
.  002080 
.  002270 
.  002480 
.  0027H) 
.003130 
. 003490 
.  003MjO 
.  IH)1200 
.  (M)4810 
.  (J05220 
. 005620 


.0000 
.  0070 
.  00t<0 
.0000 
.  0100 
.0105 
.0110 
.0115 

.  01: 0 

.0125 
.  0130 
.0140 


Saccesaive 
compres- 
sion per 
incb. 


Inch. 
0. 

.000070 
. 000030 
.000060 
. 000050 
.  000050 
.000050 
. 000050 
.  000050 
.000050 
.  000050 
.000050 
. 000050 
. 000080 
. 000040 
.  000060 
.  000060 
.  000060 
.000080 
.000060 
. 000080 
.000070 
.000050 
.000090 
.000100 
. 000100 
.  000100 

. oooieo 

.000120 
.000180 
.000100 

.  00021:0 

. 000290 
.  000350 
.  0003C0 
. OU0370 
.  0(10430 
. 000520 
.000410 
. 000400 


. 000380 
.0010 
.0010 
.  0010 
.0010 
.0005 
.  0005 
.  0005 
.  0005 
.  0005 
.  0005 
.0010 


Permanent 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

.  000010 
.000010 
.000010 
. OOOOIO 
.(K)0020 
. 000030 
. 000030 
.000040 
.000050 
. 000070 
.  O0OO7O 
.  000080 
.  000090 
.000110 
.000130 
.000150 
. 000170 
.000180 
.  000210 
.000200 
. 000300 
. 000360 
. 000440 
. 000540 
. 000640 
.000800 
. 000970 
. 001200 
.OMISOO 
.001810 
. 002100 
. 002540 
. 002990 
.003380 
.003720 


Saccessive 

permanent 

sot. 


Inch. 


Kemarks. 


0. 


.000010 
0. 
0. 

0.  • 

.000010 

.000010 

.0. 

.000010 

.  000010 

.000020 

0. 

.000010 

.000010 

.000020 

.000020 

.  000020 

.  000020 

.000010 

.000030 

.000050 

. 000040 

.000060 

.000080 

.000100 

.  000100 

.000160 

.000170 

.  000230 

.000300 

. 000310 

.  000350 

.000380 

.  000460 

.  000300 

.  000340 

Deflection 

in  10". 

.02 

.03 

.03 

.04 

.04 

.04 

.05 

.05 

.06 

.07 

.08 

.14 


Initial  load. 


Ultimato  streustb. 
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TESTS    OF    IRON    AND   STBEL. 


No.   492. 

Compression  Test 
Marks  on  bar,    b  k 

'     No.  4 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


Applied  loads. 


P(nLnd8. 
1,000 
2,000 
.  3,000 
4,000 
5,000 
.C,<JOO 
7,000 
8.000 
0.000 
lO.DOO 
11,000 
12, 000 
13,000 
14.  000 
15,000 
10,000 
17,000 
18,  000 
19,000 
'JO.  000 
21,  000 
22, 000 
23,  000 
24, 000 
25,  000 
2G.000 
27,000 
28,000 
20, 000 
30,000 
31,000 
32,000 
33,000 
34, 000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
4«,000 
47,000 
48,000 
49.000 
50,000 


Per  squaro 
incn. 


Pmindt. 

1.000 

2,000 

3,000 

4,000 

5,000 

G,000 

7,000 

8,000 

0.000 

10, 000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23, 000 

24, 000 

25,  000 

26, 000 

27,000 

28,000 

29, 000 

30,009 

31,000 

32.000 

33,000 

34.000 

35,000 

36,000 

37, 000 

38.000 

39,000 

40,000 


41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,  000 
60,000 


Compres- 
sion per 
incli. 


Inch, 
0. 

.000060 
.000100 
.000160 
.  000210 
.000260 
.000310 
.000370 
.000420- 
.000480 
.000520 
.000590 
.000640 
.000720 
.  000760 
.000820 
.000890 
.  000950 
.  001030 
.001090 
.001180 
.001220 
. 001320 
.  001390 
. 001490 
.  001500 
.  0G1690 
.  001820 
.  001940 
.  002080 
.  002270 
.002130 
.002680 
.  002950 
.  003270 
.  003650 
.  004030 
.  004580 
.  004910 
.005630 


SaccessiTe 
compres- 
sion per 
incJ). 


Permanent 
set 


Sacoesslve 

permanent 

set 


Bemarks. 


Inch. 
0. 

.000060 
.000040 
.000060 
.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.000040 
.000070 
.  000050 
.000080 
.000040 
.000060 
.000070 
.000060 
.000080 
.000060 
.  000090 
.000040 
.000100 
.  000070 
. 000100 
.  000100 
.000100 
. 000130 
. 000120 
.  000140 
.  000190 
.  000160 
.  000250 
.  000270 
.000320 
.000380 
. 000380 
.  000550 
.  000330 
.000720 


.0060 

.000370 

.0070 

.0010 

.0080 

.0010 

.0085 

.0005 

.0090 

.0005 

.0100 

.0010 

.0110 

.0010 

.0120 

.0010 

.0140 

.0020 

.0180 

.0040 

Inch. 


Inch. 


0. 
0. 
0. 
0. 
0. 


Initial  load. 


.  000030 


.000030 


.000080 


.000050 


.000120    I      .000040 


.000280 


.000160 


::::;:::;::;  ::::::::::::i 

1 

1 

.000610 

.000330 

1 

•>>■-•«■■••■  •       » 

r 

.001520  ' 

.000910  1 

.  003590 


.002070 
Deflection 

in  10". 
0. 
0. 
0. 

.01 

.04 

.06 

.10 

.13 

.15 

.16 


Ultimate  strength. 
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12"  H  &  T 

Marks,      b  ii 

'        No.  5. 

Length,  r2". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


No.  493. 


Applied  loads. 


I 


f 


Total. 


Poufult, 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8,000 

0,000 

10,000 

11.000 

12,000 

18,000 

U,000 

15,000 

1(1,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27.000 

28.000 

29.000 

80,000 

.31,000 

32.000 

.33,000 

34, 000 

35.000 

30.0U0 

37,000 

88,000 

30,000 

40.000 


41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,660 


Pertqtuuro 


•cnu 
icb. 


inc 


Poundt. 

1.000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

0,000 

10,000 

li.OOO 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26.000 

27,000 

28,000 

20.000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37.000 

38,000 

39,000 

40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
48,660 


Compres- 

aion  per 

incu. 


Inch. 
). 

.000070 
.000110 
.000180 
.000220 
.000280 
.000320 
.000380 
.000430 
.000480 
.000540 
.000620 
.000670 
.000720 
.000770 
.000820 
.000800 

.oooggo 

.  001030 
.001100 
.001180 
. 001230 
. 001310 
.001410 
.001400 
. 001500 
.001680 
.001820 
. 001030 
.002100 
.002280 
.002450 
.002680 
.002930 
.003270 
.003600 
.003950 
.001480 
. 004080 
.005700 


.0070 
.008(^ 
.0090 
.0100 
.0110 
.0120 
.0140 
.0160 


SoccMStvo 


:  SacceMive 


^?«^PJSi  ^*"^r''' I  permanent 


aton  per 
inch. 


act. 


Remarka. 


Bet.. 


I 


Inch. 

0. 

.000070 
.000040 
.000070 
.000040 
.000060 
.000040 
.000060 
.000050 
.000050 
.000060 
.000080 
.000050 
.000050 
.OOOOoO 
.000050 
.000070 
.000090 
.000050 
.000070 
.000080 
.000050 
.000080 
.000100 
.000080  I 
.000100  I 
.000090 
.000140  ! 
.000110  • 
. 000170 
. 000180 
.000170  ! 
.000230 
.000*250 
.000340 

.oooaio 

.000350 
.000530 
.000500 
. 000720 


.  0013 
.0010 
.0010 
.0010 
.0010 
.0010 
.0020 
.0020 


Inch. 


Inch. 


0. 


1 

1 

0.       i 

t 

*".*660020'V'".*000026" 

(...........'.•..•....... 

.000090  1   .000070 

• 

'.'oooisb   .000040 

1 

".'660280'" '"'.'oooiio* 

--•.[ 

'"t 

. 666616   . 666336 

, 

1 

.  001520    . 000910 

' 

............'  •■...■..... 

Initial  load. 


.003610  I  .002090  I 
I  Deflection  ; 
I     In  10".     . 


.02 
.03 
.05 
.07 
.09 
.12 
.10 
.20 


Ultimate  strength. 


General  summartf, 

TTlUmate  strengtii  per  square  inch  of  original  section pounds . .      48,  GGO 

~'  of  £lPare fnrrrTt* ,.«,,, ., triple  flexurv*. 
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TESTS   OF   IRON   AND   STEEL. 


--     ,      i2"n&T 
Marks,       b  k 

No.C 

Leugth,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


No.  494. 


Applied  loads. 


I 


41, 
42, 
43, 
44. 
45, 
40, 
47, 
48, 

4a, 

60. 
51. 
62, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Total. 


Pound*.  I 
1,000 
2,000 
3,000 
4.0U0 
5,000 
6,000 

7,000 

8.000 

0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10, 000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28.000 
20, 000 
30,000 
31.000 
32, 000 
33,000 
34,000 
35, 000 
36,000 
37.000 
36.000 
39,  OOU 
40, 000 


Per  square 
JDcli. 


Comprea- 

slon  per 

iucb. 


Saccessivo 

!  compres-   ;X*ermaiiont 
'    slon  per  •  set. 

inch. 


Snccessive 

pormaneot 

set. 


Remarks. 


41, 000 
42,000 
43,000 
44.000 
45, 000 
40,000 
47, 000 
48,000 
49,000 
50,000 

51,  OOU 

52,  000 


.0060 
.0070 
.0(180 
.0085 
.0090 
.0100 
.0110 
.0120 
.  0140 
.0150 
.0160 
.  0200 


ooo:» 

0010 
0010 
0005 
0005 
0010 
0010 
0010 
0020 
0010 

oo:o 

0040 


■ 

Pounds. 

Inch. 

Inch. 

1.000 

0. 

0. 

2.000 

.000070 

.000070 

3,000 

.000110 

.000040  1 

4,000 

.  000170 

.000060  1 

5,000 

.000220 

.  000050 

6.000 

.000270 

.  000050 

7,000 

.  000320 

.000050 

8,000 

.000380 

.000060 

9,000 

.000430 

.000050 

10.000 

.000480 

.000050 

11,000 

.000520 

.000040 

12,000 

.000580 

.  000060 

13,000 

.000630 

.000050  * 

14, 000 

.000690 

.000060  ' 

15,000 

. 000750 

.000060 

16,000 

.000820 

.  000070 

17,000 

.000860 

.  000040 

18,000 

.000920 

.  000060 

10.000 

.000990 

.  000070 

20, 000 

.  001070 

.000080  1 

21, 000 

.  001110 

.000040 

22,000 

.001200 

.000091) 

23, 000 

.  001270 

.000070  ' 

24,  OOO 

.  001350 

.000080  ; 

25, 000 

.  001430 

.000080  1 

20,000 

.  001540 

.000110 

27,000 

.  001640 

. OOOIOO 

28,000 

.001750 

.  000110 

29, 000 

.001890 

.  000140 

30,000 

. 002040 

.  000150 

31,000 

.002240 

.  000200 

32,000 

.  002480 

.000240 

33,000 

.002710 

.  000230 

34,000 

.003020 

.000310 

35. 000 

.003400 

.000380. 

36, 000 

.003700 

.  0003911 

37, 000 

.  004180 

.000390 

38,000 

.004580 

.000400 

39,000 

.  004990 

.000110 

40,  OCO 

.  005500 

.000510  1 

I 


Inch. 


0. 


0. 


Inch. 


1 


Initial  load. 


.000010 

.000010 

.000050 


.000040 


.000090 


.000040 


.  000140 


.000050 


000280 


.000140 


.000630 


.000350 


.001830 


.001200 


.003600 


.001770 
Deflection 

In  10". 
0. 
0. 
0. 

.01 

.02 

.04 

.07 

.09 

.10 

.12 

.14 


Ultimato  strength. 


TESTS   OF   IRON   AND  JSTEEL. 


4dl 


2^0.  495. 


Marks,      b  r 

*       No.  7 

Length,  lli". 
Diameter,  rM20. 
Sectional  area,  1  square*  inch. 
Specific  gravity,  7.3080. 


Applied  loads.       | 

I  Compres- 

j  sion  nor 
Per  squArc ,       incli. 
incU. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  000 

23, 000 

24,000 

25, 000 

20,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,  OOO 

37,000 

88,000 

39,000 

40,000 


41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
49,000 
50,000 
501.400 


PoHtidt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12, 000 

13, 000 

14,000 

15,000 

10, 000 

17,000 

18,000 

19. 000 

20,000 

21,000 

L'2, 000 

23, 000 

24,000 

25,000 

2«,  000 

27,000 

28, 000 

29, 000 

30, 000 

31,000 

32,  000 

33,000 

34,000 

35,000 

36,000 

37,000 

,38.  OOO 

39.000 

40.000 


41.000 
42,000 
43,000 
44, 000 
45. 000 
46,000 
47,000 
48^000 
49,  000 
50,000 
50,490 


Inch. 


0. 


.OOOOhO 
.  000120 
.000170 
. 000220 
. 000270 
. 000320 
. 000370 
.  000120 
.  000470 
.  000520 
.  000570 
.  000020 
.  000670 
.  000730 
.  000800 
.  000840 
.  000900 
.  000970 
.001020 
.001090 
.001160 
. 001250 
.001310 
.  001400 
.  001490 
.001600 
.  001700 
.  001830 
.001980 
.  002190 
.002360 
.  002580 
.  002910 
.003210 
.  003G30 
.003980 
.  O044UO 
.004960 
.005500 


.0060 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.  0130 
.U40 
.0160 
0180 


Sacceasive 

coinpres- 

bion  per 

inch. 


Inch. 


0. 


.OOOOS") 
.000040 
.  000050 
.  (100050 
.000050 
.  000050 
.  lK)n050 
. 000050 
.  U00050 
.  (K)005O 
.  000050 
.  000050 
.  000050 
.  OOOCCO 
.  000070 
.  000010 
.  OOOOGO 
. 000070 
. 000050 
. 000070 
. 000070 
.  000090 
. 000060 
.  O0O0J;O 
. 000000 
. 000110 
.000100 
.  000130 
.  000150 
.000210 
.  000170 
.000220 
. 0J0330 
.  000300 
.  000420 
.  000350 
.  000180 
.  000 jOO 
.000600 


.  000440 

.0010 

.0010 

.  0005 

.0005 

.0010 

.0010 

.  0020 

.0010  ' 

.0020 

.0020 


Ponuauent 
sot. 


Sacceuive ; 
permanent 
set.    I 


Kemarks. 


Initial  load. 


000020 


. 000080 


.000030 


.000130 


.000050 


000240 


. 000110 


.0005C0 


.000350 


.001500 


.001000 


003G50 


. 002060 
Detiection 

in  10". 
0. 
0. 

.10 

.03 

.  0.-) 

.00 

.08 

.13 

.17 

.20 

.25 


UltiaiHte  strength. 


S.  Ex.  36 31 
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TESTS   OF  .IRON   AND   STEEL. 


12"  H  &  T 
BB 
No.  8 


No.  496. 


Marks, 

jnu.  o 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loads. 

Comprcft 

aion  per 
Per  sqaare        inch, 
inch. 


PoundM. 

1.000 

2.000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

16,000 

16, 000 

17,000 

IK,  000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

2-1. 000 

26.000 

27,000 

2i»,000 

20.000 

80,000 

31.000 

33,0)0 

83,000 

34,000 

83.t)00 

86,000 

87.000 

88,000 

89,000 

40,000 


41,000 
42, 000 
43,000 
41,000 
AT\  000 
40, 000 
47,000 
48,000 
40,000 

r>o.  000 

50,720 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

C,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14.000 

15,000 

16.000 

17,000 

It^,  000 

19,000 

20,000 

21.000 

22. 000 

23,000 

24,000 

25, 000 

2<{,000 

27.000 

28,000 

20,000 

30, 000 

31,000 

32,000 

83,000 

31,000 

3:>,  000 

30,000 

37. 000 

88,000 

39,000 

40,000 


41,009 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40. 000 

rn\  ooo 

50,720 


SacccBsivo , 
comprcs-  iPeimiueDt 
Bion  per    |    ,   ft^t. 
incD. 


Sacceesivo 

pormaoent 

set. 


Kcmarks. 


Inch. 
0. 

.000070 
.000110 
.000170 
.000210 
.000250 
.000300 
.000370 
.000420 
.000470 
.000520 
.000570 
.000010 
.000670 
.000720 
.000800 
.000840 
.000910 
.000070 
.  001020 
.001  ICO 
.0011(30 
.001240 
.001320 
.001410 
. 001520 
.  OOIGIO 
.  001720 
.001850 
.001900 
. 002220 
.002410 
.002800 
.002980 
. 003280 
. 003050 
. 004100 
.004380 
.005100 
.005580 


Inch. 
0. 

.000070 
.000040 
.  OOOOiO 
.000040 
.000040 
.  000050 
.  000070 
.000050 
.000050 
.000050 
.000050 
.000040 

.coooeo 

.000050 
.000080 
.000040 
.000070 
.000060 
.000050 
.000080 
.000080 
.000060 
.000080 
.000090 
.000110 
.000090 
.000110 
.  000130 
.000140 
.000230 
.000190 
.  000250 
.000320 
.000300 
.000370 
.000450 
.000480 
.000520 
.  00048'J 


.0060 

.000420 

.OO^O 

.0010 

.0075 

.0005 

.0080 

.0005 

.008.> 

.0005 

.0090 

.  0n05 

.0100 

.0010 

.0120 

.0020 

.0140 

.0020 

.0100 

.0020 

.0200 

.0040 

Inch. 
0. 

Inch. 
0. 

"."ooooio   .000010 

'        .,.-•   ........... 

• 1 

.....I  ......  ...... 

".'066040 

.000030 

•  -"•""■      1 

1'"** 

'"."666680 

.666646 

1 

1 

'".'666126 

.000010 

1    ..... 

'".'660200 

.000140 

Initial  load. 


.OOOCIO 


.000350 


.  001610 


.001000 


.003620 


.002010 
Defleotlon 

in  10". 
0. 
0. 

.02 

.03 

.04 

.00 

.08 

.14 

.16 

.20 

.30 


Ultirnato  streoj^tb. 


TESTS   OF    IHON    AND   STEEL. 


483 


No.  590. 

Muzzle  Ring, 

Location  of  specimens  same  as  in  breech  ring. 
Marks,  12"  h  &  t 

'       No.  1 

Diameter,  l'M20. 

Sectional  area,  1  square  inch. 

licngth,  3(K'. 


Applied  loads. 

1 

1 
1 

1 

1 

EloDgation 
perinoh. 

Sucoesaive 

elongation 

perinch. 

1 

Permanent 
set. 

Sncceasivo 

pemianeuti 

set.       ' 

Remarks. 

Total. 

For  square 
inch. 

Poundi. 

Pounds. 

Inch. 

Inefi. 

1 

Inch. 

Inch. 

500 

500 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 

1,000 
2.000 

.000020 
.000110 

.000020 
.000090 

0. 

2,000 

3,000 

3,000 

.000177 

.000067 

.000007 

'"*.  666067  ' 

4,000 

4,000 

.000230 

.000053 

.000013 

.000006 

1 

.^000 

5, 000 

.000280 

.000050 

.000013 

0. 

6.000 

aooo 

.000383 

.000053 

.000013 

0. 

1 

7,000 

7,000 

.000390 

.000057 

.000013 

0. 

1 

8,000 

8.000 

.000433 

.000043 

.000020 

.000007 

1 

0.000 

0.000 

.000490 

.000057 

1      .000030 

.000010 

1 

10,000 

10,000 

.000533 

.000043 

1      .  OOOOJO 

0. 

11,000 

11,000 

.000583 

.000050 

.  000033 

.000003 

1 

12. 000 

12. 000 

.000640 

.000057 

.000040 

1      .000007 

1 
1 

13,000 

13,000 

.  000710 

.000070 

.000043 

1      .000003 

1 

14.000 

14,000 

.000783 

.  000073 

.000000 

1      .  000017 

1 

15,000 

15.000 

.000860 

.  000077 

,      .  000073 

1      .000013 

1 

10,000 

10,000 

.000043 

.000083 

.000097 

.000024 

1 

17, 00(1 

17,000 

.  001027 

.000084 

,      .000113 

.000016 

18.000 

18.000 

.001113 

.000080 

.000140 

.000027 

1 

10,000 

10,000 

.001200 

.0000)^7 

;      .  tH)0173 

.000033 

' 

20,000 

20,000 

.  0013-20 

.000120 

.ao2in 

.000040 

21,  OW 

21. 000 

. 001433 

.000113 

.  0002CO 

.000047 

'22.000 

22.000 

.00i5(i3 

.000130 

.  000317 

.000057 

' 

23,000 

23. 000 

.  001730 

1      .000167 

.000300 

.  000073 

21,000 

I        24.000 

.001887 

.  000157 

.  000493 

'      .000103 

! 

25,000 

!        25.000 

.002057 

.000170 

.  000^47 

.000154 

1 

1 

20,000 

1        20,000 

1      .  002347 

.000290 

.01)0803 

.000156 

1 

26,400 

26,400 

1 

t 

." 

Tensile  strength. 

General  summary. 

Hardness 15.09 

Tensile  strength  per  square  inch  of  original  section pnonds..      26, 400 

Poeition  of  roptoro 8''  fh>m  neok 

Character  of  broken  surface coarse  granular 
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TESTS    OF    IKON   AND    STEEL. 


No.  591. 


MK 

Marks.  12"  hsct 

'     No.  2 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Length,  30''. 


Applied  loads. 

OD. 


Poundt. 

600 

1.000 

2.000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14.000 

15.000 

10,000 

17,000 

18,000 

19,000 

20.000 

21, 000 

22,000 

23,  000 

24, 000 

25, 000 

20,000 

26,980 


For  Bqnare 
ino 


!  I  I 

-i?i».^«»i^»  I  Sacccwivo ;  p«-„,a„«„f  Sacoc»siv«« 
^J^^^^ii?    •  elongation   l*«™a°en*|  permonent ' 
per  inch.       -^,.«*i„«i,  •et-        ,* 


Poundt, 

5000 

1,000 

2,000 

3,000 

4.000 

5,000 

A.  000 

7.000 

K.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

10,000 

17.000 

18,000 

10,000 

20, 000 

21,000 

22,000 

23, 000 

24, 000 

25, 000 

26,000 

20,  V80 


Inch. 
0. 

.000027  , 
.000063  , 
.000113  , 
.000170  ' 
.  000223 
.000281 
.000343 
.000390  , 
.000447  • 

.onp507  ' 

.  000677  ; 
.000633 
.0007(K)  : 
.  000763 
.  000847  ' 
.000013  ! 
.  000907 

.001093  : 

.001193  ; 
. 001293 
.001427  . 
.001503 
.  001730 
.001910 
.002143  ; 
.002403  I 


per  incb. 


Inch. 
0. 

.000027 
.000036 
.U00050 
.000057 
.000053 
.000060 
.000060 
.000047 
.000057 
.000060 
.000070 
.000050 
.  000067 
.000063 
.000084 
.000066 
.000084 
.000096 
.  000100 
.  OOOIOO 
.000134 
.  0U0136 
.  000167 
.  000180 
.  (100233 
.000260 


set. 


Inch. 

0. 

0. 

.000003 
.000003 
.000003 
.000003 
.000003 
.000007 
.000010 
.000013 
.000020 
.000030 
.000030 
.000040 
.000047 
.000063 
.000077 
.000100 
.000123 
.000157 
.  000190 
.000237 
.000303 
.  000397 
.000513 
.000650 
.000828 


Ifuh. 


0. 


llonaaika. 


Initial  load. 


.000003 

0. 

0. 

0. 

0. 

.000004 
.000003 
.000003  I 
.000007  ; 
.000010  ' 

0. 

.000010  ' 
.000007 
.000016  ! 
.000014  I 
.000023  I 

.  . 000023  , 
.000034  ! 
.000033 
.000047 
.000066 
.000094 
.0C0116 
.  000137 
.000173 


Tensile  strength. 


General  8ummary, 

^'-SS'iysffl??  ■'"^  *"""  '""'^'^  ■!:???!';;;;;;;.::::::::::::;:;::.;:;i'.f^£?5die  o?^.^ 
^S^^lJZS^iii^"::::^^^:-""""^^^^^^  co.™.gnu.„ia. 
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No.  480. 

Compression  Test 
Marks  on  bar  ^2"  H&T 

3 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


Toui.  ip^^-ar* 


Poundt. 

1,000 

2,000 

3,000 

4.00U 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

l.\000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25, 000 

26,000 

27,000 

28.000 

20.000 

30,000 

31.000 

32,000 

33,000 

34.000 

35, 000 

36.000 

37,000 

38.000 

39,000 

40,000 


41, 
42, 
43, 
44, 

43, 
1  46, 
'  47, 
48, 
49, 
50, 
61, 
02. 
52, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
100 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

2^.000 

27,000 

28,000 

20.000 

30,000 

31.000 

32,000 

83,000 

34.000 

35,  OOO 

30.000 

37.000 

38,000 

30,000 

40,000 


41,000 
42,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
52,100 


Compros- 
aionper 

inco. 


Inch. 
0. 

.000070 
.000110 
.000170 
.000210 
.001^270 
.000310 
.000360 
.000410 
.000450 
.000500 
.000550 
.000610 
.000670 
.000710 
.000760 
.000810 
.000860 
.000080 
. OOlOlU 
.  001070 
.  001180 
.001180 
. 001240 
.001340 
.  001410 
.  001480 
.001580 
.001600 
.001820 
. 001940 
. 002120 
.002340 
.002580 
.005870 
.003200 
.003500 
.003900 
.004400 
.004870 


.0050 
.0060 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.0150 
.0180 


Sacceesive 

coinpref}- 

sion  per 

incii. 


Jneh. 
0. 

.000070 
.000040 
.  000060 
.000040 
.000060 
.000040 
.000650 
.000050 
.000040 
.000050 
.000050 
.000060 
.000060 
.000040 
.000050 
.000050 
.000050 
.000070 
.000080 
.000060 
.000060 
.000050 
.000060 
.000100 
.000070 
.000070 
.000100 
.000110 
.000130 
.000120 
.000180 
.  000220 
.000240 
.000200 
.000330 
.  000360 
.000430 
.000410 
.000470 


. 000*30 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0030 


Fennanvnt 
net. 


Inch, 

0. 

0. 

0. 

0. 

0. 

.000010 
.000010 
.000020 
.000020 
.000020 
.000030 
.000040 
.000050 
.000060 
.000070 
.000080 
.000080 
.000090 
.000100 
.000^00 
.000120 
. 000130 
.  000150 
.  000170 
.000200 
.000220 
.000260 
.000310 
.000370 
.000440 
.000550 
.000680 
.000790 
.  000970 
.  001200 
.001400 
.001820 
.002220 
.002540 
.002960 


SncocBsive 

permanent 

aot. 


Ineh. 


0. 


Rcmarka. 


InitUl  load. 


.000010 

0. 
.000020 

0. 

0. 

.000010 
.000010 
.000010 
.000010 
.000010 
.000010 

0. 

.000010 
.000010 

0. 

.000020 
.000010 
.000020 

.000020  ; 

.000030 
.000020 
.000040 
.000050 
.000060 
.000070 
.000110    i 
.000130 
.000110    I 
.  000180    . 
.000230    , 
.000290 
.  000330     ' 
.000400 
.000320 
.000420 
Deflection 
at  middle. 
.01± 
.OU 
.02 
.03 
.00 
.08 
.11 
.12 
.15 
.16 
.18 
.24 


Ultimate  strength. 
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TESTS    OF    IRON    AND   STEEL. 


No.  481. 
Compression  test 


^M-      .  ,  12"H&T 

Marks  on  bar,     m  r 

Length,  12''. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 


Applied  loailft. 

.  _     Coniprea- 

I  I    sion  nor 

Fersqaare  <      incli. 
■  inch. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

G,000 

7,000 

«,000 

0,000 

10,000 

11,000 

12.000 

13, 000 

14.000 

is;  000 

10.000 

17, 000 

18, 000 

10, 000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

20,000 

27,000 

28, 000 

29,000 

30, 000 

31, 000 

32,000 

33,000 

34,000 

85,000 

30,000 

37.000 

38,000 

39,000 

40,000 


41. 
42, 
43, 
44. 
45, 
46, 
47. 
48, 
49, 
50. 

r.i, 
r,>, 

5-\ 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ouo 

020 


Poundt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 00<» 

16,000 

17,000 

18, 000 

19,  COO 

20, 000 

21,000 

22. 000 

23.000 

24,000 

25. 000 

26. 000 

27, 000 

28, 000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35, 000 

36,000 

37, 000 

38,000 

89.000 

40, 000 


41,000 
42.000 
43,000 
4  (.000 
45,000 
40,000 
47, 000 
48,  OUO 
40,000 
50,  OOO 
51. 000 
5-',  OUJ 
52, 020 


Inch. 
). 

.000080 
. 000120 
.  000170 
.  000220 
.  000270 
.  000320 
.  0003S0 
.000430 
.000490 
.000540 
.  000590 
.  000060 
.  000720 
.  000780 
.000840 
.000900 
.  0009G0 
.001020 
. 001080 
.001150 
.  001210 
.  001280 
.  001370 
.  001450 
.  001520 
.  001610 
.001690 
.001780 
.  001890 
.  O02010 
.002180 
.002340 
.  002480 
.  002720 
.  002940 
.  003220 
.  003510 
.003790 
.  004160 


.0045 
.0'50 
.0060 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.  0180 


Siiccossivo 
compres- 
sion per 
inch. 


Pormanent 
set. 


Soccessive 

permuiAnt 

set. 


Inch. 
). 

.000080 
.000040 
.000050 
.  000050 
.000050 
.000050 
.000060 
.000050 
.  OOOOGO 
.000050 

.  rouo.')0 

.  000070 
.000060 
.  OOOOGO 
.000060 
.OOOOGO 
.  OOOOGO 
.OOOOGO 
.  OOOOGO 
.  000070 
.000060 
.  000U70 
. 000000 
.  000080 
.  000070 
.  ()0U09<) 
.  000080 
.000090 
.000110 
. 000120 
. 000170 
.0001  GO 
.  000140 
. 000240 
.003220 
.  000280 
.  000290 
.  000280 
.  OO0T70 


.  000310 

.0005 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0040 


Inch. 

0. 

0. 
.000010 
.  000010 
.  OOOOIO 
.000010 
.  000020 
.  000030 
.000010 
.000010 
.  000050 
.000060 
.  000070 
.  000080 
.  000090 
.000C90 
.  OOOKH) 
.000100 
.000110 

.  oooiiio 

.000140 
.000160 
.000180 
.000190 
.  000210 
.  000240 
.  000270 
.000310 
.000350 
. 000410 
.U00480 
.0005G0 
.000070 
. 000770 
.000940 
.001110 
.  OOIS-'M) 
.001580 
.  001820 
.  002120 


Ineh. 


0. 


.000010 

0. 

0. 

0. 

. 000010 
.000010 
.000010 

0. 
. OOOOIO 
.000010 
.000010 
.000010 
.000010 

0. 
.000010 

0. 

.600010 
.000020 
.  OOOOIO 
.000020 
.000020 
.000010 
.000020 
.  000030 
.000030 
.  (100040 
.  000040 
.000060 
. 000U70 
.000080 
.000110 
.  000100 
.  000170 
.  000170 
.  000240 
.U00230 
.  000240 
. 000300 
Deflection 
nt  Diiddlo. 
.01± 
.01 
.02 
.03 
.03 
.04 
.05 
.08 
.10 
.15 
.21 
.26 


Remarks. 


Initial  load. 


Ultimate  streof(th. 


J 
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No.  482. 
Compression  Tes 


Marks  on  bar,      h  r 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 


Applied  loads. 

jCompreii- 

sion  per 

incb. 

1 

Socoessivo 

compres' 

sion  per 

incli. 

Permanent 
set 

Sncceasive 

permanent 

sot 

Inch. 

Remarks. 

Total. 

Per  wmaro 

iDCll. 

Pounds. 

Pounds, 

Inch. 

Inch. 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

IniUal  load. 

2,000 
3,000 
4,000 
5.000 
0,000 
7.000 

2.000 
3,000 
4,000 
5.  OOO 
COOO 
7,000 

.000070 
.000110 
.000170 
.000210 
.000270 
.000320 

.000070 
.000110 
.000060 
.000040 
.000060 
.000350 

0. 
0. 

0. 
0. 
0. 
0. 

8.000 

K.O0O 

.000370 

.  000050 

.000010 

"Vobooio'" 

o.ono 

0,000 

.000430 

.000060 

.000010 

0. 

10,000 

10.000 

.000470 

.000010 

.000020 

.000010 

11,000 

11,000 

.000340 

.000070 

.000020 

c. 

Uooo 

12,000 

.00U59O 

.000050 

.000020 

0. 

i:t,ooo 

13.000 

.000640 

.000050 

.000030 

.000010 

1 

14,000 

14.000 

.000700 

.0000.10 

.000040 

.000010 

1 

15,0U0 

13,000 

.000770 

.000070 

.OO1IO6O 

.000020 

l(t,000 

10,000 

.000830 

.000050 

.000080 

.000020 

17,000 

17.000 

.000870 

.000050 

.00CO8O 

0. 

• 

18,000 

18.000 

.000940 

. 000070 

.000090 

.000010 

'     19.000 

19.000 

.  HO 1000 

.000000 

.  000100 

,  000010 

1    20,000 

^     20.000 

.001070 

.  000070 

.000110 

.000010 

21,000 

21.000 

.001130 

.OOOOiN) 

.  000120 

.000010 

1 

22,000 

22,V00 

.001103 

.000000 

.  ooouo 

.000020 

; 

,    23.000 

23.000 

.001260 

.  000070 

.  000150 

.000010 

,    21,000 

24,000 

. 001330 

.  000070 

.000170 

.000020 

•          1 

23,000 

25.000 

.001420 

.000000 

.000190 

.000030 

26,000 

20,000 

.001480 

.000060 

.  000220 

.000030 

27,000 

27,000 

.001570 

.000000 

.100250 

.000030 

2S.  000 

28,000 

.OOlCTiO 

.000080 

.000280 

.000030 

29;  000 

29.000 

.001750 

.000100 

.000330 

.000050 

, 

30.000 

30,000 

.  001840 

.000090 

.  000370 

.000010 

1 

31,000 

31.000 

.  001050 

.000110 

.  000430 

.000060 

32.000 

32,000 

.  002070 

. 000120 

.000500 

.  000070 

83,000 

3.1,000 

.002220 

. 000150 

.000580 

.000080 

at.ooo 

34.000 

.  002350 

.000130 

.000070 

.000090 

3.'>,  000 

3.»,000 

.002500 

.  000210 

. 00U810 

.000140 

30, 000 

30.000 

.  002780 

.000220 

.000080 

.  000170 

t 

37,000 

37,(KM> 

.003020 

.000240 

. 001180 

.000200 

n-i.ooo 

38.000 

.003280 

.000260 

.001380 

.000200 

30.000 

30,000 

.  003.'S40 

.000200 

.001000 

. 000220 

■ 

40.000 

40,000 

.  0<K1940 

.000400 

.001930 

.000330 
Deflection 
at  raiddla 

' 

41.000 

41,000 
42.000 
43,000 
44,000 

.0040 
.0050 
.0060 
.0005 

.000060 
.0010 
.0010 
.0005 

.01 
.02 
.04 
.05 

42, 000 
43,000 
44,000 

•  *•••■  •*■••• 

1 

45,000 

45,000 

,0065 

0. 

.06 

46,000 
47,000 
48^000 
49,000 

40, 000 

'    47,000 

48.000 

49,000 

.0070 
.0080 
.0090 
.0100 

.0005 
.0010 
.0010 
.0010 

.07 
.08 
.10 
.11 

' 

50,000 

50,000 

.0105 

.0005 

.12 

- 

51,000 

51.000 

.0120 

.0015 

m  Mt0 

.14 

52,000 
52.700 

62,000 
62,700 

.0130 

.0010 

.16 

Ultimate  atreogtb.          ' 
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No.  483. 


12"  H  &  T 

Marks  on  bar,     m  k 

Lengtb,  12". 

Diameter,  1".129. 

Sectional  area.  1  square  incb. 


Compression  Test 


Applied  loadfl. 


41, 
42, 
43, 
44, 
45, 
40, 
47, 
48. 
40, 
50, 
51. 
52, 
52, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
800 


Total. 

Per  square 
inch. 

Poundi, 

Pounds, 

],000 

1,000 

2,000 

2.000 

3.000 

3.000 

4,000 

4,000 

5.000 

5,000 

0.000 

0,000 

7,000 

7.000 

8,000 

8,000 

0,000 

9.000 

10,000 

10,000 

11,000 

11,000 

]2,000 

12,000 

13,000 

13,000 

14.000 

14.000 

15.000 

15,000 

10,000 

10, 000 

17,000 

17, 000 

18,000 

18,000 

10,000 

19,000 

20.000 

20.000 

21,000 

21,000 

22,000 

22, 000 

23,000 

23.000 

24,000 

24, 000 

25,000 

25,000 

20,000 

20,000 

27,000 

27,000 

28,000 

28, 000 

29,000 

*^0, 000 

80,000 

30, 000 

31, 000 

31,000 

32,000 

32,000 

33,000 

33, 000 

34,000 

84,000 

35.000 

35. 000 

30.000 

30, 000 

37, 000 

37,000 

:;8, 000 

n8,ooo 

39,000 

.39,000 

40,000 

40,000 

41,000 
42,  OOU 
43,000 
44,000 
45, 000 
40,000 
47. 000 
48, 000 
49,  (.00 
AO.OOU 
51.  <'00 
.f>2, 000 
52, 300 


Compres- 
sion per 
incf). 


IncJi. 
0. 

.000080 
.000120 
.  000170 
.000220 
.000270 
. 000310 
. 000370 
.000410 
.000440 
.000510 
.  OOO5G0 
.  OOOCIO 
.  000070 
.  000720 
.000700 
.  OOOSL'O 
.000870 
.  000940 
.001000 
.  001070 
.  OOIIL'O 
.001190 
.001200 
.001340 
.  001430 
. 001490 
. 001580 
. 001680 
.  001810 
.001030 
. 002130 
.  002200 
.  002480 
.  002780 
.  003100 
.003410 
.  003770 
.004110 
. 001G40 


.0050 
.OOGO 
.0005 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.  0120 
.0130 
.0150 


Successivo ' 

compres- 

Bion  per 

incli. 


Inch, 
0. 

.000080 
.  000010 
.000050 
.000050 
. 000050 
.00C040 
.UOOOCO 
. 000040 
.  000030 
. 000070 

.  oooo:)0 

.  000050 
.000060 
. 000050 
.000040 
. 000000 
.  000050 
. 000070 

. ooooco 

.OOOOTO 
.  000050 
.  (»00070 
.  000070 
.  000080 
.  000090 
. OOOOUO 
. 000000 
.  000100 
. 000130 
.000120 
. 000200 
. OOOICO 
.  000190 
.  000300 
.  000320 
.000310 
.  000360 
.  000340 
.  000530 


.  000360 
.0010 
.  0005 
.0005 
.0010 
.  0005 
.  0005 
.0010 
.0010 
.0010 
.  OOIO 
.  0020 


Pennnnent 
set. 


Incli. 

0. 

0. 

0. 

0. 

0. 
.000010 
.  000010 
.  000020 
.000020 
. 000030 
. 000030 
.  (:00C40 
.  000050 
. OOOOCO 
. 000070 
. 000070 
.000080 
.  000080 
.000090 
.  OOOIOO 
.000110 
.000130 
. 000150 
.000180 
.  000200 
.000230 
.  000250 
.  000280 
.  000330 
.  000390 
.  000490 
. 0O0C3O 
.  000740 
. 000870 
.001130 
. 001380 
.  001670 
. 001970 
.  002280 
. 002730 


SnccesaiTe 

perniaueiA 

set. 


Remarks. 


Inch. 


0. 


Initial  load. 


.000010 

0. 
. 000010 

0. 
.000010 

0. 
.000010 
.000010 
.000010 
.000010 

0. 
.000010  I 

0. 
.000010 
.000010 
.000010 
. 000020 
.  000020 
. 000030 
.  000020 
.000030 
.  000020 
.000030 
.  0000.50 
. 000060 
.  000100 
.  000140 
.  000110 
.  00(11.30 
. 000260 
.  000250 
.000290 
.  000300 
.  000310 
.  000450 
Deflection 
at  middle. 
.02 
.01 

'.05 
.06 
.07 
.00 
.10 
.12 
.14 
.16 
.20 
.25 


nitimate  otrength. 
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No.  484. 
Oompression  Test. 


12"  H  &  T 

Marks  on  bar,     m  k 

Length,  12''. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 


Applied  loada. 


Poundt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8.000 

0, 000 

10.000 

It,  COO 

12,000 

r,i,  000 

]4.0<M) 
15,000 

]e,ooo 

17.000 
18,000 
19,000 
20. 000 
2J,000 
22, 000 
Zi,  000 
24,  OUO 
25,000 
^,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,  OOO 
37,000 
38,000 
30,000 
40,000 


41. 
42, 
43, 
44. 
45^ 
40. 
47, 
48, 
49. 
50, 
01. 
62. 
53, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0(K) 
000 
000 


Fersqasre 
inch. 


Poundt. 

1,000 

2,000 

3,000 

4  000 

5, 000 

6,000 

7,000 

K.000 

0,000 

10.000 

11,0(10 

12.  COO 

13, 000 

14,000 

15.000 

10,000 

17,000 

18,  000 

10,000 

20,  000 

21,  000 

22,  000 
'A  000 
24,100 
25,000 
20, 000 
27, 000 
28.000 
29,  000 
30, 000 

;;i,ooo 

32,000 
33,000 
34,000 
35, 000 
30.000 
37,  000 
38, 000 
39. 000 
40,  OUO 


41,000 
42, 000 
43, 000 
44,000 
4.%  000 
46, 000 
47,000. 
-18,  OtO 
40, 000 
50,000 
51,000 
52. 000 
53, 000 


Compres- 
sion por 
incb. 


Inch. 
0. 

. 000070 
.  000120 
.  00017U 
.  000220 
.  000270 
.  000310 
.  0003G0 
.  000420 
.  000400 
.0Oi>5IO 
.  »r005C0 
.OO'OOIO 
.  OO'uOCO 
.  C0O720 
.  000770 
.  000830 
.  0U0870 
. 000920 
.  000070 
.001(.i0 
.001110 
.001170 
.  001220 
. 001300 
.  0013150 

.ooi4-;o 

.001520 
.001010 
.001710 
.OOIRIO 
.  001030 
. 0020SO 
. 002220 
.  002440 
.0«2G80 
.  002920 
.  {.031fi0 
.  003020 
.  003920 


.0040 
.  0050 
.0060 
.0065 
.  0070 . 
.  C075 
.  0080 
.0090 
.  0095 
.  0100 
.0110 
.0130 
.0150 


,  Successive 
I    coinproa- 
I    sion  per 
inch. 


Inch . 
0. 

.  000070 
. 000050 
. 000050 
. 000050 
.  or)Oo:o 
.  000040 
.  000050 
.  000000 
.  00(  040 
.  II0C050 
.  001050 
.  000050 

r 000050 

. OOOOGO 
. 0 J0050 
.  OOOOOO 
.000010 
.000050 
. 000050 

.  ooooso 

.  OOOOGO 
. OOOOGO 
.  000050 
.  OOOOSO 
.  000060 
.  000070 
.  OOOOOf) 
. OOOOOO 
.000100 
.000100 
.  000120 
.000150 
.000140 
. 000220 
.000210 
.  000240 
.  000260 
.  000440 
.  000300 


.  000080 

.0010 

.0010 

.  0005 

.0005 

.0005 

.  0005 

.0010 

.  0005 

.0005 

.0010 

.0020 

.0020 


I 
PnrmaiM^iit '  Successive) 

^^-        ,   act. 


Remarks. 


Inrh. 


0. 
0. 
(J. 
0. 


.000010 
.  000010 
. 000020 
.  0000:») 
.  000040 

.  oooo:o 

. 000050 
.  000060 
.  000070 
.  000070 
. 000080 
. 000090 
. OOOOOO 
.  OOOODO 
.OOOIW) 

. 000 100 

.000120 
.000140 
.01)0100 
.000170 
.  000 IM) 
. 00O21O 

.  ooo2;jo 

. OOOJGO 
.ooo:jio 
. 0003CO 
.ODOl'.O 
.000490 
.  000590 

. ooocno 

. 0008UO 

.ooio:{o 

.00l2i0 
. 001410 
.001800 
.  002100 


f 


Inch. 


0. 


.000010 
0. 

.oooom 

.000010 
.000010 
. 000010 

0. 

.000010 
.000010 

0. 

.  OOOOIO 
.000010 

0. 

0. 
.  000010 

0. 

.000020 
.  000020 
. 000020 
.OOCOIO 
.  OOOOJO 
.  OOOOl'O 
.000020 

.  oooo:jo 

.  0000 JO 
.  000050 
.  000060 
.  000070 
.  000100 
. 000100 
.000140 
.  000200 
.  000190 
.  000220 
.  000300 
.  000300 
Deflection 
at  middle. 
.01 
.02 
.03 
.04 
.05 
.06 
-.08 
.10 
.14 
.10 
.18 
.20 
.27 


Initial  load. 


ITltiniate  strength. 
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No.  485. 

Compression  Test 


12"  n  &  T 
Marks  on  Dar,     hr 

Length,  12'^ 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applie<l  loads. 
Total. 


Por  Bonaro 
incu. 


Poundt. 

1,000 

2,000 

3. 000 

4,000 

5.000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,00) 

16.000 

17,  000 

18,000 

10,000 

20,000 

21,000 

22, 000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

82,000 

83,000 

34,000 

35,000 

36,000 

37, 000 

38,000 

39,000 

40,000 


41, 
*2, 
43, 
44, 
45, 

40, 
47, 
48, 
49, 
50, 

61, 
62, 
53, 
54, 
54. 


000 
000 
OOO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
800 


PoundM. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,  oOO 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17.000 

18,000 

.    19,000 

20,000 

21,000 

22,000 

23,000 

24,0C0 

25,000 

20,000 

27,000 

28, 000 

20,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

35, 000 

36, 000 

37,000 

.'M.OOO 

39, 000 

40,000 


41,000 
42,000 
43,000 
44, 000 
45,000 
4^,000 
47.000 
48,000 
49,000 
50, 000 
51, 000 
52, 000 
5J,000 
54,000 
54,800 


Comxirofl- 
aioD  por 

iDCll. 


Inch. 
0. 

.000070 
.000110 
.000160 
.000210 
.000260 
.000310 
.000360 
.000390 
.000430 
.000490 
.000540 
.000500 
.  000G50 
.  000720 
.000760 
. 000810 
.000860 
.000910 
.000980 
.001060 
.001110 
.001160 
.001210 
.001290 
.  001360 
.001430 
.001520 
.001590 
.  001690 
.  001810 
.  001910 
.002080 
.002220 
.002430 
.002650 
.002850 
.  003140 
.003450 
.  00.3830 


.0050 
.0060 
.0065 
.0070 
.0075 
.0080 
.0000 
.  009.1 
.0100 
.  OlO-'i 
.0110 

.  Olio 

.  0130 
.0140 
.0160 


SacccBslvo 
compres- 
sion por 
incu. 


Inch. 
0. 

.000070 
.000040 
.000050 
.000030 
.000050 
.000050 
.000050 
.000030 
. 000040 
.000000 
.000050 
.000050 
.000060 
.000070 
.000040 
.000050 
.000050 
.000050 
.000070 
.OOOOSO 
.000050 
.000050 
.000050 
.000080 
.000070 
.000070 
.000090 
.000070 
.000100 
.000120 
.000100 
.000170 
.000140 
.  000210 
.000220 
.000200 
.000290 
.000310 
.000380 


.  001170 

.0010 

.0005 

.0005 

.0005 

.0005 

.0010 

.0005 

.0005 

.0005 

.  0005 

.0010 

.0010 

.0010 

.0020 


Permanent 
set. 


Soccessiye 

permanent 

set. 


Inch. 

0. 

0. 

.000010 
.000010 
.000020 
.000030 
.000030 
.  000040 
.000040 
.000040 
.000050 
.000030 
.000060 
.  000070 
.  000070 
.000080 
.000090 
.000100 
.OOOIUO 
. 000110 
.000120 
.  000130 
.  000140 
.000150 
.000160 
.000180 
.000210 
.000240 
.000280 
.000320 
.  000.370 
.000430 
.000540 
.000630 
.000780 
.000970 
.  001120 
.001390 
.  00lC?0 
.  001970 


Tneh. 


I 


.000010 

0. 

.000010 
.000010 

0. 
.000010 

0. 

0. 
.000010 

0. 

.000010 
.000010 

0. 

.000010 
.000010 
.000010 

0. 

.000010 
.000010 
.000010 
.000010 
.000010 
.000010 
.000020 
.000030 
.000030 
.000040 
.000040 
.000050 
.000060 
.003110 
.000090 
.000150 
.000190 
.000150 
.  000270 
.000230 
.000350 
Deflection 
at  middle. 
.01- 
.01 
.02 
.02 
.024- 
.023 
.03 
.03-f 
.04 
.05 
.07 
.10 
.13 
.17 
.26 


Bemarka. 


Initial  load. 


Ultimate  strength. 


J 


j^'.:s.Ji. 


e 


I 
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TESTS   OP   IRON   AND   STEEL. 


1 


No.  485. 
Compression  Test. 


12"  n  &  T 
Marks  on  Dar,     mr 

Length,  12'^ 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


I    Total. 


Poundt. 

1.000 

2,000 

:i,000 

4,000 

5,000 

0,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.00) 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

20,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

83,000 

34,000 

35,000 

80,000 

37,000 

88,000 

89.000 

40,000 


41, 
42. 
43, 

44, 
45, 

40, 
47, 
48, 
49, 
60, 
51, 
62, 
53, 
54, 
54, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
800 


For  sqaare 
inch. 


Powndt. 

1.000 

2.000 

3.000 

4.000 

6,000 

0,1)00 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

1!),  000 

10.000 

17.000 

18.000 

.    19.000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

20, 000 

27,000 

28, 000 

20, 000 

30, 000 

31,000 

32,000 

33,000 

34,000 

35,000 

30, 000 

37,000 

:w,ooo 

30,000 
40,000 


41,000 
42,000 
43,000 
44, 000 
45,000 
4^,000 
47,000 
48,000 
40,000 
.')0. 000 
61,000 
52,000 
6J,000 
54,000 
64,800 


ComproB- 

sion  por 

incli. 


Inch. 
0. 

.000070 
.000110 
.000100 
.000210 
.000200 
.000310 
.  000360 
.000300 
.000430 
.000490 
.000340 
.000500 
.000050 
.000720 
.000700 
. 000810 
.000800 
.  000910 
.000980 
.001000 
.  001110 
.001100 
.  001210 
.001290 
.001»00 
.001430 
.  001520 
.001590 
.001090 
. 001810 
.001910 
.002080 
.002220 
. 002430 
.002050 
.002850 
.  003140 
.003450 
.00.3830 


.0050 
.0000 
.0065 
.0070 
.  0075 
.0080 
.0090 

.ooa> 

.0100 
.  0105 
.0110 
.0120 
.0130 
.0140 
.0160 


Saccessivo 

compres- 

einn  per 

iocli. 


Jneh. 
0. 

.000070 
.000040 
.000050 
.000050 
.000050 
.000050 
.000050 
.000030 
.000040 
.000000 
.000050 
.000050 
.000000 
.000070 
.000040 
.000050 
.000050 
.000030 
.000070 

.ooooeo 

.000050 
.000050 
.000050 
.000080 
.  000070 
.000070 
.000090 
.000070 
.000100 
.  000120 
.000100 
.  000170 
.  000140 
.  000210 
.000220 
.000200 
.000290 
.000310 
.000380 


.  001170 

.0010 

.0005 

.0005 

.0005 


Permanent 
net. 


Socceasive 

permanent 

act. 


Inch. 

0. 

0. 

.000010 
.000010 
.000020 
.000030 
.000030 
.000040 
.000040 
.000040 
.000050 
.000050 
.000060 
.000070 
.  000070 
.000080 
.  000090 
.000100 
.OOOIUO 
. 000110 
. 000120 
.  000130 
.000140 
.000150 
.000100 
.000180 
.  000210 
.000240 
.000280 
.000320 
.  000.370 
.000430 
.000540 
.  000630 
.000780 
.000970 
.001120 
.001390 
. O0l0?0 
.  001970 


TneK 


.000010 

0. 

.000010 
.000010 

0. 
.000010 

0. 

0. 
.000010 

0. 

.000010 
.000010 

0. 

.000010 
.000010 
.000010 

0. 

.000010 
.000010 
.000010 
.000010 
.000010 
.000010 
.000020 
.000030 
.000030 
.000040 
.000040 
.  000050 
.000060 
.  003110 
.000090 
. 000150 
.000190 
.000150 
.000270 
.000230 
.000350 
Deflection 
at  middle. 
.01- 
.01 
.02 
.02 
.02-h 


It«narka. 


Initial  load. 


.0005 
.0010 

.025 
.03 

.0005 
.0005 
.0005 

•  •- 

.03-f- 

.04 

.05 

.07 

.10 

.13 

,17 

.20 

.0005 
.0010 

.0010 
.   .0010 
1   .0020 

Ultimate  atieugth. 

J^"  ^.Ji. 


G, 


I 
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No.  682^. 
Marks,  ^-IJf'^' 
Diameter,  ".5G4. 
Sectional  area,  .25  sqaaro  inch. 
Length,  3''. 


Applied  loade. 


— 

Elongation 
per  inch. 

Total. 

Per  fiaaare 
incn. 

Poundt. 

Poundt. 

2u;A. 

250 

1,000 

0. 

1.250 

5,  COO 

.000100 

2,500 

10,000 

.000300 

3,750 

15,000 

.  00043.1 

5.000 

20,000 

.000633 

0,250 

25,000 

.000733 

7,500 

30,000 

.  000933 

8,750 

35,000 

.001100 

10,000 

40,000 

.001233 

10,250 

41,000 

.  001267 

10.500 

42.000 

.001300 

10,750 

43,000 

.001333 

ll.OCO 

44,000 

.  001367 

11,250 

45.000 

.  001433 

11,500 

40.000 

.  001467 

11.750 

47, 000 

.001500 

12,000 

48.000 

.001533 

12,250 

49,000 

.  00i:»07 

12,500 

50,000 

.001633 

12,750 

51.000 

.  001667 

13,000 

52,000 

.001700 

13,250 

5J,000 

.  oonaT 

13,500 

54. 00«) 

.001800 

13,750 

5.5,000 

.  uioooo 

14,000 

56,000 

.  010567 

14,250 

57,000 

.010807 

14,500 

58.000 

.011567 

14, 750 

F>0, 000 

.012.)00 

15,000 

00, 000 

.013367 

15,500 

62,000 

.  015567 

16,000 

64,000 

.  017087 

16.500 

06,000 

.018933 

17.000 

riA,000 

.  02133.J 

17,500 

70,000 

.023300 

18,000 

72,000 

.025600 

18,500 

74.000 

.028333 

19,000 

76,000 

.  031067 

10.500 

78, 000 

.i):M500 

20.000 

80,000 

. 038007 

20,600 

82,000 

.042100 

21,000 

84,000 

.  047067 

21, 500 

80,000 

.052500 

22,000 

88, 000 

.059900 

22,500 

90,000 

.0G8007 

2:),  000 

02,000 

. 082067 

23,600 

04,000 

.1100 

23,680 

04,720 

.1400 

21,700 

Snccesaivo 

elonfration 

per  inch. 


lACh. 

}. 

.000100 
.  000200 
.  000133 
.  000200 
.(K)0100 
.  000200 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.0000.33 
.000033 
.000034 
.000066 
.000034 
.  000033 
.  000033 
.000067 
.  008200 
.000567 
.001)300 
.000700 
. 000933 
.000867 
.  002200 
.001500 
.001866 
.  002400 
.001967 
.002300 
. 002733 
.  002734 
.  003433 
. 003567 
.  004033 
.U04967 
.  00.')433 
.  007400 
.  008167 
.  014000 
.  027033 
.0300 


Permanent 
set. 


I 


Sacceflslvo . 
permanent , 
set. 


Komarks. 


1                        1 

Inch. 
0. 
0. 
0. 
0. 

0.  • 
0. 
0. 
0. 
0. 

Ineh. 
0. 

............  ............ 

Initial  load. 


.000033 


.000033 


.000033 


0. 


Elnntic  limit. 


007707 


.  007734 


.011000 


.003233 


Tenailo  strength. 

Load  at  time  of  rupture. 


Creneral  summary. 

Specific  isravity 7.8658 

nardneas 18.09 

Tensile  strength  per  sqaare  inch  of  original  section 1 pounds . .      94, 720 

Elastic  limit  per  square  inch  of  original  section do —      54, 000 

Elongation  per  incn  after  rupture inch . .      0. 2 1 67 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Kednction  in  diameter  at  point  of  rupture do  —         .124 

Rodnotion  in  area  after  rupture,  per  centum  of  original  section 39. 2 

Poaition  of  mptnrc "35  from  middle  of  stem 

Character  of  broken  surface,  silky,  60  per  cent,  fine,  granular,  nuliating  from  center  of  broken  surface. 

40  per  cent. 
Elongation  of  inch  sections ".17,  ".35*,  ".13 
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No.  683. 

Marks/- iJt'^' 

Diameter,  ^^.564c. 

Sectional  area,  .25  square  iucli. 

Length,  3''. 


Applied  loads. 


Total. 


Pounds, 

250 

],230 

2,500 

n,  Tr)*) 

5,U00 

(1,230 

7,  iWO 

8,730 

lU,  000 

10, 230 

lO.&GO 

30,  730 

ll.OUO 

11,250 

ll,7:>0 
12,000 
12.230 
I'J,  .'300 
12,  7;->0 
13, 000 
]:(,230 
i:».  r.00 

i:{,  7.=>o 

14.000 
1-1, 230 
ll,.'i00 
14,750 
15,000 
15,500 
10.000 
10,500 
17, 000 
17,500 
J  8.  000 
18,500 
10,000 
19, 500 
20.000 
20,500 
21, 000 
21,500 
22,000 
22.500 
2.3, 000 
.23,500 
24,000 
24,600 
26,000 
25,470 
24,500 


Persoaarc 
incii. 


Pounds. 
1,000 
5,000 
H',  000 
15,000 
20, 000 
25, 000 
»0,000 

a."),  000 

40,000 
41.000 
42, 000 
43,000 
44,  000 
45,000 
40,  000 
47,000 
48, 000 
41),  000 
50,000 
51,000 

nj,  000 

53,000 
54.000 
55,  OCO 
50,000 
57, 000 
58,000 
50, 000 
GO,  000 
03,000 
61,000 
60,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
84,000 
80,000 
88, 000 
90,000 
92,000 
04,000 
OG.00O 
08,000 
100,000 
101.680 


EloD|;fttioQ 
per  JDcb. 


Inch. 
). 

.00013.1 
.000300 
.  0CM)4.33 
.  000033 
.000800 
.000067 
.  001133 
.  001267 
.  001207 
.  001300 
.  001333 
.  001367 
.  001400 
.  001467 
.  001500 
.  001533 
.00l.'"«67 
.  001633 
.  001667 
.  001667 
.  001700 
.001733 
.  001767 
.  001833 
.003567 
.006100 
.006167 
.  007133 
.  008067 
.009433 
.  011333 
.  012800 
.  014333 
.  016067 
.017633 
.  010500 
.  021333 
.  023600 
.026033 
.028333 
.  031533 
.034933 
.038333 
.  042333 
. 047067 
.053000 
.0600 
.0733 
.1000 


SuccGSRivo 

elongation 

per  inch. 


Inch. 

0. 

.  000133 
.  000167 
. 000133 
.  000200 
.  000167 
.000167 
.  000166 
.000134 

0. 

.000033 
.000033 
.000034 
.000033 
.  000067 
.000033 
.  000033 
.000034 
.000060 
.000034 

0. 

.000033 
.  000033 
.  000034 
.000066 
.  001734 
.  002,533 
. 000307 
.000666 
.000934 
.001366 
.001900 
. 001467 
.  001533 
.  001734 
.001566 
.001867 
.  001833 
.  002267 
.  002433 
.  002300 
.  003200 
.  003400 
.003400 
.  004000 
.004734 
.  005033 
.0070 
.0133 
.0267 


Permanent 
set. 


Inch. 


Saccessive 

pormanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 

{). 
(». 

0. 


0. 


Bemarks. 


Initial  load. 


0. 


0. 


.004800 


.004800 


Elastic  limit 


Tensile  8trcn|*tb. 

Load  at  time  of  mptnre.' 


General  siimmary. 


Tensile  atronf^tli  per  square  inch  of  original  section pounds . . 

Elaatic  limit  per  sqnare  inch  of  original  section r^V 


101,880 

50,000 

0. 110<» 

. 001833 

.064 

21.4 

Position  of  rnptaro   ,-••■*;•: V ..-".3£i^m  nock. 

( : haractor  of  broken  surface granular  at  circumference ;  center,  rough  spongy 

Klongation  of  inch  sections ".17*,  ".08,  ".0^ 


per 

Elongation  per  inch  after  rupture.  ,    ..    . 

Elongation  per  inch  under  strain  at  elastic  hmit 

Reduction  in  diameter  at  point  of  rupture  ...................... 

Ueduction  in  area  after  rupture,  per  centum  of  original  secUon 


inch., 
do  — 
do 


J 
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No.  684. 
Marks,i2"H&T 

Diameter,  ".564. 

Sectional  area,  .25  square  iucb. 

Length,  3". 


Applied  loads. 


I 


Pmmds. 

1,250 
2,500 
a,  750 
5.000 
0,250 
7,500 
8.750 
10.  COO 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
13,000 
12, 250 
12, 500 
12,750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14,250 
14. 500 
14.750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18.000 
IK,  500 
10,000 
19,600 
20.000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,050 
21,800 


Per  square 
inch.       i 


Pounds. 
1,000 
5,000 
10,  COO 
15,000 
20, 000 
25,000 
80.000 
05. 000 
40, 000 
41,000 
42, 000 
4:{,  OCO 
44,000 
45,000 
i<i,000 
47, 000 
48,000 
49, 000 
50,000 
51, 000 
52, 000 
iW,  000 
54,000 
55, 000 
50, 000 
57,  OCO 
58,000 
50, 000 
GO.  000 
02, 000 
64,000 
06,000 
C8,O0O 
70,000 
72, 000 
74, 000 
70.  000 
78, 000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92,000 
02,200 


Eloujralion 
per  inch. 


Inch. 
). 

.  nooin:] 

.  0003G7 
.  000.'i0t» 
.  00('C(J7 
.  00083.1 
.001000 
.0011C7 

.ooi»j:i 

.001307 
.001410 
.  00143.1 
.001407 
.  001500 
.  O01.'i33 
.001507 

.ooi!;j:j 

.001007 
.  C017G7 
.  007533 
. 008207 
.  008833 
. 0002UO 
.010200 
.011233 
. 011533 
. 012400 
.013133 
.014300 
.01CCC7 
.018000 
. 020000 

.  022:;33 

.  025067 
. 027733 
.  030933 
. 034200 
.  037900 
.  042267 
.  047107 
.  053067 
.001167 
.  071200 
.0807 
.1267 
.1467 


Succo88ivo 

elonf^atlon 

]ier  inch. 


Inch. 

! 000133 
.00u23i 
,00013.3 
, 000167 
. OOOIGU 
.lOOlOZ. 
. 0001 G7 
. 000 I GO 
. 000034 
.  0(.00.33 
.  (J00033 
.000034 
.  (>U00.33 
. 000033 
.  01)>»034 
.  (>00060 
, 000034 
. OCOIOO 
. 0057GG 
. 000734 
. 0005GG 
, 0003G7 
.001000 
,001033 

,  ooo'.m 

, 000807 
, 000733 
,001107 
, 0023G7 
, 001333 
. 002000 
. 002333 
, 002734 
. 002060 
, 003200 
, 0032G7 
, 003700 
. 004367 
, 004900 
,00<}500 
,007500 
. 010033 
.0155 
.0400 
.  0200 


^^^^'^^^^M  perm«neDt 


Successive 
set 


Itcniaiks. 


IihU. 

0. 

0. 

0, 

0. 

.000033 
.  000033 
.  000033 
.  000067 
.  000007 


Inch. 


Initiul  load. 


.  000033 


0. 
0. 


.000034 


0. 


.  000067 


0. 


.  000200 


.  000133       KlusUo  limit. 


.  0079:»3 


007733 


.  011833 


.003900 


TenHile  strength. 
Load  at  time  of  rapture. 


—  I 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      92,200 

Blastic  limit  per  Bonare  inch  of  original  section .do 50,000 

Slongation  per  iuon  after  rupture inch..      0.1967 

Blongation  per  inch  under  strain  at  clastio  limit do 001767 

Kedaction  in  diameter  at  point  of  rupture do 084 

I^ednction  in  area  after  rapture,  per  centum  of  original  section 27.0 

Position  of  rupture.-.-^ I'M  from  neck 

Character  of  broken  sorface,  granular,  70  per  cent. ;  dull  spongy,  reaching  from  ciroamferenco  to  cen- 
ter, 80  per  cent. 
£10DgAtion  of  inch  sectioiiB.... ".23*  ''.24*,  ".12 
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TESTS   OF   IKON    AND   STEEL. 


No.  G86. 

Marks,  ^-"?,fT 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 

Length,  2". 


AiJpliedloada. 

-  -  I  Elciwration  ]  ^,Z^}nn  Pomnment  S^^SL^lTt 

' «  I   i>crincb       e'oogatioD  .  permanent 

Poranuarc!   P"  J°c"-   :   per  inch.  ^^'  set. 


Bomarks. 


Total 


inc 


en. 


1  Poundt. 

Pounds. 

Inch. 

JncJi. 

230 

1,000 

.0 

.0 

1      1,250 

5, 000     , 

.000020 

.  000030 

1      2,500 

10,000 

.  000200 

.000150 

1      3, 7.->0 

15,000 

.ooo:i5o 

.000150 

5,000 

20,000 

.000500 

.OOOlcO 

tt,  250 

25, 000 

.  000(S50 

.000150 

7, 500 

30,  OJO 

.  WOAhl) 

.  000200 

H,  7:>0 

35,  000 

.ootooo 

.000150 

10,000 

40,000 

.001200 

. 0U020J 

10,250 

41,000 

.  001250 

. OOOOOO 

10,  500 

42,  000 

.001500 

.  t.OOJjO 

10.750 

4:;,  000 

.  00J4.>0 

.  0UU950 

1 1, 000 

44,  000 

.  002&">0 

.  000400 

11,250 

45,  000 

.003600 

.  (M»O750 

11,.'>00 

40.000 

.  003900 

. 000300 

ii,7r,o 

47,  (»00 

.001400 

.  oo;).:oo 

1     12,000 

4H.000 

. 005350 

. 000050 

:     1J,250 

40,  000 

.006000 

. 000050 

12. 5W) 

50,  000 

.  00J»7O(t 

.000700 

12,  750 

51,000 

.  007J00 

. OOOGOO 

'    ]::,ooo 

52,  000 

.  007800 

. 000500 

i:j.250 

.5:),  000 

.  00f<:.00 

. 000500 

.    i:),5oo 

:i4, 000 

.  ooy3uo 

.001000 

in,  750 

5.1, 000 

.010000 

.  000700 

1  4, 000 

5P,  <iOO 

.010850 

.  OOOSvO 

14,250 

.57, 0«0 

.01I35U 

.  C0U500 

14,500 

5m,  000     1 

.0122.^10 

.  «>(rt)000 

14, 7:0 

50, 000 

.  013000 

.  000750 

'     15,000 

Go,  000     1 

.014150 

.001150 

1     I.'-nSOO 

02, 1.00 

.015750 

.001  COO 

16,000 

154. 000     , 

. 017750 

. 002000 

10,  500 

00, 000 

.  019750     1 

.  002000 

17,000 

CK,  (M!0 

.  022000 

.  002250 

17,  500 

70.  000 

.  02475') 

.002750 

18,  000 

72,  000 

.  0270.M) 

.  002.300 

18,  f.OO 

74,«OJ 

.  0:{C(iOO 

.  002950 

10,000 

7«.  000     . 

.  033000 

.  003000 

1»,  500 

7H,  000 

.  03C.'>50 

.  oo.';5:.o 

•20,000 

J-0, 000 

.  040600 

.  004050 

20,500 

82.  000 

.045400 

.  004800 

21,000 

Hi,  OJO 

.  0510UO 

.  00.5600 

21,500 

KO,  000 

.058250 

.  007250 

22,000 

88,000 

. 065500 

.  007250 

22, 500 

90,000 

.  077500 

.  0120GO 

22,880 

91, 520 

.1000 

.0225 

I%ieh. 


Inch, 


0. 
0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 


Eiaatiolimll 


.002050 


.002050 


. G04700           . 0026S0 

i 

1 

. C07900           .  003200 

".oiioso" 

"".603750"" 

:::;:::;;:  ;  ;;   ;  i 

..;:::::::::  



Teuailo  strenf^h. 


General  summary. 

Tensile  strcuf^  per  square  inch  of  orif^inal  section ponnds. .      91, 520 

Elastic  limit  per  square  inch  of  original  section do 41,000 

Elongation  per  inch  after  raptnro inch. .      0. 10.50 

Elongation  per  inch  under  strain  at  clastic  limit do 001250 

deduction  in  diameter  at  point  of  rupture do . . .  .044 

Keductiou  in  area  after  rupture,  per  centum  of  original  section 1&.  0 

Position  of  rnpturo ".50  from  neck 

Character  of  broken  surface  . .  grannlar ;  a  streak  of  dnll>colored  metal  extends  across  the  broken  surface 
Elongation  of  inch  sections ".13%  ".08 
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Marks,  12  H  &  T 


No.  G8C. 


a?5 
Diameter,  ''.564. 

Sectional  area,  .25  square  iuch. 

Length,  2''. 


Applied  loads. 


ToUl. 

Per  square 
inch. 

PowndM. 

Pounds, 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

8,76C 

16,000 

5,000 

20.000 

0,250 

25,000 

7.500 

30,000 

8,750 

35,000 

0.000 

30,000 

0.250 

37.000 

9,500 

38,000 

0,750 

30.000 

10,000 

40,000 

10.250 

41,000 

10,500 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45.000 

11,500 

40,000 

11,750 

47,000 

12,000 

48.000 

12,250 

49,000 

12,500 

50.000 

12,750 

51, 000 

13,000 

52.00) 

18,250 

53.000 

13,500 

54.  000 

13,750 

55.000 

14,000 

50.000 

14,250 

57.000 

14,500 

58,  OOt) 

14,750 

59.000 

IS.  000 

60.000 

15,500 

02.00O 

10.000 

64,000 

10,500 

66,000 

17,000 

G8,000 

17,500 

70,000 

18.000 

72, 000 

18,600 

74,  OOt) 

19,000 

70.000 

10,500 

78,000 

20,000 

80.  ObO 

20,500 

82,000 

21,000 

84.0C0 

21,500 

86,000 

22,000 

88.000 

r»,5oo 

90,000 

23,000 

02,000 

23,120 

92,480 

Eloncatlon '  SjiccMjIv* 
prfnch.    !  •J,«»'«^» 


Permanent 
set. 


Inch. 
0. 

.000100 
.000250 
.000450 
.000550 
.000700 
.000030 
.  001050 
.001150 
.  001200 
.001250 
.001300 
.001350 
.001450 
.002100 
.002530 
.003250 
.003550 
.004000 
.004050 
.004050 
.003600 
.006400 
.000000 
.007550 
. 007830 
.000300 
.009700 
.010400 
.010800 
. 011300 
.012100 
. UlSU&O 
.011900 
.016850 
.  018)^00 
.020850 
.  02333«» 
.026050 
. 028400 
.  031101) 
.034950 
. 0385UO 
. 043000 
.048230 
.0530 
.00.50 
.0730 
.0950 
.1150 


Inch. 
0. 

.000100 
.000150 
.000200 
.000100 
.000150 
.000250 
.000100 
.  000100 
.  00C050 
.000050 
.000050 
.000050 
.000100 
.000650 
.000450 
.000700 
.000300 
.  000450 
. 0U0650 
.000300 
.000650 
.000800 
.000300 
.  UOOO.'iO 
.  Oi)0'JOO 
.001630 
.  000200 
.000700 
.000400 
. 000300 
.000800 
.  000930 
.0018.V) 
.001030 
.0019."0 
.  O020.'>0 
.  002500 
.  002700 
.  002350 
.  002700 
.  0038ri0 
. 003530 
. 004500 
.  005230 
.006750 
.0100 
.0100 
.0200  ■ 
.0200 


Successive 
pormauent ! 

SC't. 


HotuarkH. 


Inch. 


0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


0. 

0. 

•      *  *  *  1 

0. 

I 

0. 

i 

1 

1 

1 

1 





Elastic  limit. 


.002100 


002100 


.OOICOO 


.0C2600 


.  007050 


.003050 


.  010700 


.003030 


Tensile  strength. 


General  summary. 


inds. 


T<*nsilp  strength  per  square  inch  of  orij^inal  section pou.. 

Klsfttic  Unlit  jier  square  inch  of  original  section do 

Elongation  per  inch  alter  rnpture inch 

Elongation  per  iuch  nndor  strain  at  olustlc  limit rlo. . 

i;<><iucllon  in  diameter  at  point  of  rupture do. . 

lleduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture at  middle  of  si  em 

Character  of  brokeu  surfiice,  granular,  45  per  centnm ;   dull  spongy  surface  oblique,  irith  axis  of 

specimen,  55  per  centnm. 
Elongation  of  inch  sections ".14  *,  ".1 1 


02,  480 
41,000 
0. 1250 
001450 
.004 
21.4 


1 
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TESTS    OF   IRON   AND    STEEL. 


No.  514. 

Marks,  ^2"H&T 

Length,  5". 

Diameter,  ''.797. 

Sectional  area,  .50  square  iucb. 


Applied  loads. 

Comprcs- 

aion  per 

iucb. 

Inch. 

Succeaaivo 

Total. 

Peraquaro 
incb. 

couprca- 

aion  per 

iucu. 

_i 
Inch. 

Pounds. 

P.nmdt. 

500 

1,000 

0. 

0. 

2,500 

5.000 

.000067 

.000067    1 

5.000 

10.000 

.000300 

.000233    1 

7,500 

15.000 

.000400 

.000100 

10.000 

20,000 

.000567 

.000107 

12,500 

25.000 

.  000700 

.000133 

1.^  000 

30,000 

.000867 

.000167 

17, 500 

35.000 

. 001033 

.000166 

20,000 

40, 000 

.  0012UO 

.000167 

30,  500 

41,000 

.  001233 

.000033 

21,000 

42,000 

.  001267 

.000034 

21,500 

43,000 

. 001300 

.C00033 

22,000 

44. 000 

.001333 

.000033 

22,500 

45,  000 

.  0013G7 

.000034 

23,000 

46,000 

.  001433 

.ooooeo 

23.500 

47,000 

.  001500 

.  000067 

2>.000 

48,000 

.001567 

. 000067 

24.500 

49.000 

.  001607 

.  000100 

25, 000 

.•iO.OOO 

. 001833 

.  000106 

25,500 

51,000 

.  004733 

.002900 

26,000 

52,000 

.  005200 

.000407 

20.500 

53,000 

.005033 

. 000433 

27,000 

54,000 

. 006033 

.000100 

27,600 

55,000 

. 00G433 

.000400 

28,000 

50,000 

.006807 

. 000434 

28,500 

57,000 

.  007400 

.  000533 

20,000 

5fl,000 

. 007867 

.000467 

2ft,  500 

59,000 

.  008400 

.  000533 

80,000 

60,000 

.009067 

.000667 

44,310 

88,620 

Poniiancnt 
set. 

Succeaaivo. 

pcrraauGnt 

aet. 

Inch. 
0. 
0. 

Inch. 
0. 

0. 

0. 

0. 

0. 
0. 

0. 
.000033 

1 

1      .000033 

HemarLa. 


Initial  load. 


.000033 


0. 


.000633 

.000600 

>  Elaatlc  limit 


.004500 

. 003867 

.000933 

.  002433 

Ultimate  atrenf^lh. 


General  summari/, 

riaatic  limit  per  aquaro  iucli  of  ori^riual  section pounds..        4>4.  Oiki 

Compression  por  Incli  under  streas  at  clastic  limit inch..    O.GOluH? 

Ultimate  stTcn$;tli  per  sqaars  inch  of  original  section ponnda..        HK,Oi'(i 

Manner  of  failuro triple  flexure 


r 
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No.  615. 

Marks,  ^tV^ 

Lengthy  6". 

Diameter,  '^797. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


TotiJ. 


Founds. 
500 
2.500 
5,000 
7,600 
10,000 
12,600 
15,000 
17,500 
20.000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
20.000 
26,500 
27,000 
27.500 
28,000 
28.500 
29,000 
29.500 
30,000 
44,790 


Per  sqiiAre 
incn. 


Pounds. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
89,580 


CoQipres* 

sion  per 

inch. 


Inch. 

.000067 
.000233 
.000400 
.000567 
.000700 
.000867 
.00J033 
.001167 
.  001200 
.  001233 
.  001267 
.001300 
.  0013b3 
.001367 
.001400 
.001433 
.  001433 
.  001467 
.001467 
.001.500 
.001533 
.001567 
.001800 
.  00-J033 
.002367 
.  003267 
.004900 
.007333 


Saccesaive 
compres- 
sion per 
inch. 


Inch. 

0. 

.000067 
.0(KH66 
.  00iil67 
.  0(H>1C7 
.  000133 
.  000167 
.000166 
.  000134 
.000033 
.000033 
.000034 
.000033 
.  0000:i3 
.  000034 
.000033 
.000033 

0. 
.000034 

0. 
.000033 
.000033 
.000034 
.  OOOL'33 
.000233 
. 000334 
.000900 
.001633 
.002433 


Permanent 
set. 


Inch. 


0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 


Snccesaive 

permanent 

set. 


Inch, 


0. 


Remarks. 


0. 




.  000333 

. 00^333 

'1 

)    «:< 


Elaatic  liinit. 


.  005333 


. 005000 


Ultimate  strength. 


General  summary. 

Elastic  Ihnit  per  square  inch  of  ori^nal  section pounds..       54.000 

Compression  per  inch  under  stress  at  elastic  limit Inch. .    0. 001567 

Ultimate  strength  per  square  inch  of  origijial  section pounds..       80,580 

Manner  of  fkilnre ^ple  flexure 

8.  Ex.  36 32 
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No.  tie. 

Marks,  ""Ve'^ 

Length,  5^^ 

Diameter,  ".797. 

Sectional  area,  .50  sqaare  inch. 


Applied  loadi. 


Total 


Pound*, 
6U0 
2,600 
6.000 
7,600 
10,000 
12,500 
16.000 
17,600 
20.  OdO 
20.600 
21,000 
21,600 
22,000 
22.600 
2:1,000 
28,600 
24,000 
24,600 
25,000 
25.500 
20.  €00 
26,600 
27.000 
27.600 
28,000 
28,600 
29,000 
20,600 
80,000 
41,5X0 


Per  80  nare 
Incu. 


Pound*, 
1,000 
6,000 
10.000 
1^000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,010 
44,000 
45,000 
46,000 
47,000 
4K.000 
40,000 
60.000 
61,000 
62,000 
63.000 
54,000 
55.000 
66,000 
67,000 
58.000 
59,000 
60,000 
83,020 


Compres- 

■ion  per 

inch. 


IndL 


0. 


.OOOtOO 
.000267 
.000438 
.000000 
.000767 
.000933 
.OUllOO 
.  OOlL'67 
.001800 
.001333 
.001307 
.001400 
.001433 
.001467 
.001567 
.001700 
.007107 
.  0u7.'i00 
.007867 
.008200 
.000033 
.009700 
.010533 
.011167 
.011800 
.012738 
.013500 
.014400 


Saoceesive 

compret- 

ftion  per 


Inch, 
0. 

.000100 
.000167 
.00(1106 
.000107 
.000167 
.000166 
.000107 
.000167 
. 000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000133 
.005467 
.000333 
.000307 
.000333 
.000833 
.00<H>67 
.000^33 
.000634 
.000633 
.000933 
.000767 
.000900 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000033 
.000067 


.000067 


.005067 


Saco^Ksire 

permanent 

set. 


Ineh, 


0. 


.008500 


.012033 


.000033 
0. 
0. 

.000034 


0. 


.005900 


,002533 


003533 


Remarks. 


Initial  load. 


Elastic  limit 


Ultimate  strenji^h. 


General  summarjf. 

Elastic  limit  per  square  inch  of  original  section ponntls..      46.000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001467 

Ultimate  strength  per  sqaare  inch  of  original  section poundii..      83.020 

llannerof  iiRilure....» triple  fle^^ure 


J 
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^TSo.  617. 

Marks,  i^'f^^T 

Length,  4^^25. 

Diameter,  ''.797. 

Sectional  area,  .60  sqaare  inch. 


Applied  loads. 

Comprea- 

aion  per 

inch. 

SooceaaiTe 

oomprea* 

aion  per 

inch. 

Permanent 
aet. 

SaooeaaiTe 

permanent 

aet. 

Bemarlca. 

Total. 

Per  sqaare 
inch. 

Poundt. 
500 
2,600 
5,000 
7,500 
10,000 
12.500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
2-i,000 
22.500 
23,000 
23,500 
24,000 
24.500 
25,000 
25. 500 
26,000 
26,500 
27,000 
27, 500 
28.000 
28,500 
29,000 
20.500 
30.000 
51,050 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
41.000 
42,000 
43.000 
44.000 
45. 000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
5i,  000 
53.000 
54. 000 
55, 000 
66.000 
57. 000 
58,000 
50,000 
60,000 
102,100 

Indk. 
0. 

.000133 
.000300 
.000400 
.0005.38 
.000067 
.000833 
.001000 
.001133 
.001200 
.001233 
.OOllW 
.001300 
.001333 
.001333 
.  001367 
.  001400 
001433 
.001467 
.004200 
.  005207 
.005867 
.  007033 
.  0075:i3 
.007067 
.008400 
.009133 
.000800 
.010533 

0. 
.000133 

•.000167 
.000100 
.000133 
.000134 
.000166 
.  000167 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 

0. 
.000034 
.000033 
.000033 
.000034 
.  002733  . 
. 001067 
. O0U6OO 
.001166 
.000500 
.000434 
. 000433 
.000733 
.000607 
.000733 

Inch. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000033 

.  .000067 
.000067 

0. 

Initial  load. 

XlaatloUmtt 
.  Ultimate  atrangtli. 

"".'ooooS" 

0. 
0. 
.000034 

0. 

.000067 

0. 

.     .000067 

0. 

.005607 

.005500 

.008367 

.002800 

General  swnnutry, 

Elaatic  limit  per  aqnare  inch  of  original  section jioiinda..     00,007 

Compression  per  inch  under  stresa  at  elaatic  limit Inch..  0.001400 

XJltimateatrenffthper  aqoare  inch  of  original  aeotlon , ponnda..    102,100 

Manner  of  Dailura • triple  fleznra 


500 


TESTS   OF   IR0N   AND   STEEL. 


Length,  4".25. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


No.  51j8. 


Applied  loads. 

Total 

Per  squaro 
inch. 

Pound$. 

Pounds. 

500 

1,000 

2,500 

5.000 

5.000 

10,000 

7,500 

15.000 

10. 000 

20.000 

12, 500 

25,  000 

15,000 

30.000 

17,600 

35,  000 

20, 000 

40,000 

20, 500 

41, 000 

21,000 

42,  000 

21.500 

43.000 

22,  ODO 

44.000 

22,500 

45.  000 

23,000 

46.000 

23.500 

47, 000 

24.000 

48, 000    i 

24,500 

49.000    ■ 

35.000 

50. 000    . 

25,500 

51,000    . 

26.  003 

.'>2, 000 

28.500 

53,000 

27, 000 

54.000 

27,500 

5r>,  000 

28. 000 

56, 000 

28, 500 

.')7,000 

29, 000 

58, 000 

20.500 

59, 000 

80.000 

60,000 

52,170 

104,340 

1 

Compres-  1 
sion  per 
iuch. 

1 

Successive 
compres- 
sion per 
inch. 

Inch, 

0. 

.000100 
.000133 
.000134 
.  000133 
.000167 
.000106 
. 000167 
.000067 
.  000033 
.  000033 
.  000034 
.000033 
. 000C33 
. 000067 
.000033 

0. 

.000034 
.000033 
. 000033 
.  002067 
. OOuSOO 
. 000700 
.  000567 
.  000500 
.000600 
.000600 
.000666 
.000400 

Permanent 
set 

Inch. 
0. 
0. 
0. 
0. 

0. 
0. 

i    0. 
0. 

;  0. 

Sncoessive 

permanent 

set 

Semarkft. 

Ineh. 
0. 
. 000100 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

. 000233 

.000307 

>-•••■  •*>*«* 

.  0()0500 

.000667 

. 000833 

.  001000 

.  001067 

.001100 

.0U1133 

.001167 

'  *        ' 

.001200 

1 

. 001233 
.001.300 

.000033 

.000033 

.001333 

1...... ...... 

. CO 1333 

I 

. 001367 

.  001400 
.  0014,33 

.  .000067 

!      .000034 

.  003.~>(i0 

.  004.300 

.  oo:»ooo 

.  00:)5G7 
.  000(167 

. 003700 

1      .  003033 

.006667 

1 

.  007267 

, 

.  007033 

1      «,,«■..•,-«■ 

.008333 

1      . 006333 

.002633 

1 

General  summary. 


Elastio  limit  per  square  inch  of  original  section pounds..        51,000 

Compression  per  Inch  under  stress  at  elastic  limit inch . .    0. 001433 

Ultimate  strength  per  square  inch  of  original  section poands..      104,340 

Manner  of  fiulare • - triple  flexure 


y 
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No.  472. 
TeMian  Test. 


Marks  on  bar,  12  b  a« 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 

Elongation 
peruich. 

Snccessive 

elongation 

per  inch. 

Permanent 
set. 

Socceeslve 

permanent 

set 

Bemarka. 

Total. 

PerMnare 
incn. 

Ftnmda. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
1(»,250 
10,500 
•10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12, 250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21.500 
22,000 
22,500 
2.1, 000 
23.  500 
24.000 
24,500 
25,000 
25.  r.oo 
26,000 
26,500 
26,000 
24,600 

Poundt. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
30, 000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
62,000 
.^3,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
04.000 
96,000 
98,000 
lOO.  000 
102,000 
104.000 
106, 000 
107,600 

Inch, 
0. 

.000150 
.000317 
.000483 
.000650 
.000817 
.000967 
.001150 
.001317 
.001333 
. 001367 
.001400 
.  001450 
.  001483 
.001517 
001550 
.001617 
.001650 
.001700 
.001717 
.001750 
.001783 
.001817 
.001883 
.001067 
.002050 
.002150 
.602300 
.002633 
. 003333 
.004367 
. 005833 
.  007500 
.  009167 
.  010833 
.  012583 
.014333 
.016000 
.  01783;J 
.  019833 
.  021833 
.024167 
. 026667 
.  029000 
.  032000 
.  035167 
.038333 
.  042667 
.  040833 
.0583 
.0650 
.  07i«3 
.1217 

Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000150 
.000183 
.000167 
.000016 
.  000034 
.000033 
.000050 
.000033 
.0000.34 
.000033 
.000067 
.  000038 
.000050 
.000017 
.000033 
.000033 
.000034 
.000066 
.000084 
.000083 
.000100 
.  000150 
.000333 
.000700 
. 001034 
.  001466 
.001667 
.001667 
.001666 
.001750 
.001750 
.001667 
.001883 
.002000 
.002000 
.  002334 
.  002500 
.  002333 
.003000 
.  003167 
.  003166 
.004334 
.007166 
. 00H467 
.0067 
.0133 
.0434 

Inch, 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

IneK, 
0. 

.000050 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

1 

• 
ElaBticllmIt 

• 

Ultimate  strength. 
Load  at  time  of  rapture. 

.000050 

0. 

.000067 

"".'o666i7"' 

"."oooioo" 

*"'.  666033"" 

.000633 

.000683 

^ 

1 

• 

Speciflo  gravity 
Hardness 


General  summary. 


Tonsilo  St rengt h  per  sqaaro  inch  of  originAl  noction pounds. 

Elastic  limit  per  sqaaro  inch  of  original  section  do. . . 

EIong.atioD  per  inch  after  raptare inch. 

Elongation  per  ill' h  under  strain  at  elastic  limit do  .. 

Kediiction  in  diameter  at  point  of  piptiire . .do . .  . 

Red  action  in  area  after  rupture,  per  ceutam  of  original  section 

Position  of  rupture ".80  fh)m  neek 

Cbanuiter  of  broken  surface finegrsnular,  with  dull  center 

Elongation  of  inch  sections (".27  fractur^ni  section),  ".13,  ".10,  ".11,  ".11,  ".13 


7.8577 
23.03 
107,600 
57,000 
0. 1417 
.  OOiOik) 
.114 
,'{6.4 
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No.  473. 

t 

Tension  Test. 
Marks  on  bar,  "  ^  -^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


Total. 


F(mnd§. 
250 
1,250 
2,500 
8,760 
S,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11, 500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13, 500 
13,750 
14,000 
14,250 
14,500 
14,750 
15, 000 
15, 500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10.500 
20.000 
20,500 
21.000 
21,500 
22.000 
22.500 
23,000 
23. 5(10 
24.  COO 
24.500 
25, 000 
25,500 
20,000 
28,120 
24,000 


Per  Minare 
inoD. 


Poundt. 
1,000 

5,  COO 
10,000 
15,000 
20,000 
25, 000 
80,000 
85.000 
40.000 
41,000 
42,  OUO 
43, 000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
00.000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74, 000 
76. 000 
78, 000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
06,000 
08.000 
100.000 
102,000 
104,000 
104,480 


Eloofcatlon 
per  inch. 


Jneh. 
}. 

.000133 
.000300 
.000167 
.000G33 
.000^00 
.000007 

.ooms 

.  001300 

. 001317 

.001367 

.  001400 

.001450 

.001483 

.001533 

.001567 

.001600 

.001633 

.00l6a3 

.001717 

.001767 

.001800 

.001883 

.  001950 

.002i:«3 

.  002300 

.  002633 

.  0030.~j0 

.  003583 

.0048:)3 

.006333 

.008000 

.009067 

.011333 

.018033 

.  014833 

.016500 

.018500 

.020500 

.  022833 

.  025333 

.  0-27333 

.030000 

.  OqbOOO 

.  036333 

.OlO.iOO 

.045000 

.0.50.583 

.058333 

.0700 

.088^ 

.1200 


Snoceasive 
elODgation 
per  inch. 


Inch. 
0. 

.000133 
.  00<»167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  000017 
.  O0UO5O 
.000033 
.000050 
.000033 
.  0O0U5O 
.000034 
.0000.33 
.  000033 
.OOOOJO 
.  000034 
.000050 
.00  0.33 
.000083 
.000067 
.000183 
.000167 
.000333 
.000417 
.  0005:^8 
. 001250 
.001500 
.001667 
.001667 
.001686 
. 001700 
.001800 
.001667 
.002000 
. 002000 
. 002333 
. 002500 
.002000 
. 002067 
.003000 
.  00:i383 
.001167 
.004500 
.  005r>K3 
.007750 
.011667 
.0183 
.0317 


Permanent 

BOt. 


Inch. 
0. 

.000033 
.000033 
.000050 
.  000050 
.000050 
.  OOOOoO 
.000067 
.000067 


SacceBRiTe 

permanent 

set. 


Bemarka. 


Inch. 
0. 

.000033 
0. 

.  000017 
0. 
0. 
0. 

.000017 
0. 


Initial  load. 


.000067 


.000083 


000200 


001617 


0. 


.000016 


.000117 


.001417 


Elastic  limit 


Ultimate  strength. 
Load  at  time  of  i  nptnre. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section - •     h" 

Klorgation  per  inch  atterruptnro men.. 

ElnnKStion  per  inch  undc^r  strain  at  e'astic  limit *J<* — 

Keduction  in  diameter  at  point  of  rupture **® .     . 

Ile<lurtion  in  area  after  rupture,  per  centum  of  original  section •  •  - : ;, 7_^^  .  -^^ 

Position  of  rupture •• :•■  ^II^PII!,^^ 

Character  of  broken  surface... v"-^°^  «^^°ow^^/A?°^?"'?^ 

BlongaUon  of  inchsecUons (".23  fractured  section),  ".21,  ".13,  'Ml.  ".11.  MO 


104. 4£0 
55. 000 
0.1483 

. OOlOoO 
.114 
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'So.  474. 
Tension  Test. 


Marks  on  bar,  ^  J-^ 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  inoh. 
Length,  6''. 


Applied  loads. 

Xnongation 
'  pertDoh. 

SaooeaslTe 

elongation 

per  inch. 

Permiinent 
■et. 

Snooeesire 

permanent 

set. 

RwmarVa. 

TotaL 

Per  square 
inoh. 

250 
1,250 
2,500 
3,750 
6.000 
6,250 
7,600 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
12,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13.250 
13,500 
13,760 
14.000 
14.250 
14,500 
14.750 
15,000 
15.600 
16.000 
16.500 
17.000 
17,500 
18,000 
18.500 
19.000 

19.  roo 

20.000 
20,500 
21.000 
21.500 
22.000 
22,500 
23.000 
23,500 
24,000 
24.500 
25.  (KM) 
25.500 
26.0(10 
26.500 
26,600 
24,800 

PottMdff. 

1,000 
^000 
10.000 
16,000 
20.000 
26.000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68.000 
64.000 
66,000 
66,000 
67,000 
68.000 
60^000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96.000 
100.  OnO 
102,000 
104,000 
106,000 
106,400 

Inch. 
0. 

.000133 
.000300 
.000483 
.000650 
.000817 
.000983 
.001150 
.001317 
.001367 
.001383 
.001417 
.001450 
.001500 
.001550 
.001600 
.001633 
.001667 
.001683 
.001717 
.001767 
.001800 
.001800 
.001900 
.002050 
.002117 
.002300 
.002467 
.002867 
.003717 
.005000 
.006667 
.008383 
.009838 
.011667 
.013167 
.014838 
.010583 
.018533 
.020500 
.022667 
.025000 
.027388 
.030167 
.038:<33 
.036.100 
.040000 
.045000 
.050088 
.057638 
.0700 
.0933 
.1100 

JmA. 

a 

.000133 

.000167 

.000183 

.000167 

.000167 

.000166 

.000167 

.000167 

.000050 

.000016 

.000034 

.000033 

.000050 

.000050 

.000050 

.000033 

.000034 

.000016 

.000034 

.000050 

.000033 

.000050 

.000050 

.000150 

.000067 

.000183 

.000167 

.000400 

.000850 

.001283 

.001067 

.001666 

.001500 

.001834 

.001500 

.001066 

.  001750 

.001950 

.001967 

.002167 

.002333 

.002333 

.002834 

.003166 

.003167 

.003500 

.003000 

.005083 

.007550 

.012367 

.0233 

.0167 

Inch. 

0. 

0. 

0. 

.000038 
.000033 
.000033 
.000033 
.000050 
.000067 

Inch. 
0. 

Initialload. 
Elaatio  limit. 

.Ultimate  etrencth. 
Load  at  time  of  roptnre. 

""'.' 000088* " 

0. 

0. 

0. 

.000017 
.000017 

.000067 

0. 

.000067 

0. 

.000183 

.000066 

T" 

.000888 

.000750 

•  • tf ■  •  ■•••••• 

• 

• 

••*""••*""•? 

General  iummary, 

Tenafle  atrengtb  per  sqnare  inch  of  orifrinal  section pounds..    106|400 

Elastic  limit  per  sqaare  tuch  of  original  section do....     66^000 

Elonfration  per  incn  after  rupture  Inch..      0. 1287 

Elunieation  per  inob  under  strain  at  elaetio  limit do 001900 

Keddctioa  in  diameter  St  point  of  rupture do ]u4 

Kediictionin  area  alter  mpture^  per  centum  of  originsl  seetion 83.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  fntinular.  with  dull  center 

ElimgatioB  of  inoh  seetions ".08,  ".09,  ".18  (".23  ftaotured  section),  ".11,  ".90 
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Tension  Test 

Marks  on  bar,  ^  ^^^* 
Diameter,  ".5iy^. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

Elongation 
per  inch. 

SacceeBiye 

elongation 

per  inch. 

• 

Permanent 

set. 

1 

Sacccaaive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  sanare 
incn. 

Poundt. 
250 
1,250 
2,600 
8,750 
5,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14. 250 
14,500 
14,750 
15,000 
15,500 
16,000 
10,500 
17;  000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,140 
23,200 

Pottndg. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
35.000 
,     40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,560 

Inch. 
0. 

.000083 
.000250 
.000417 
.000583 
.  000717 
.000883 
.001050 
.001233 
.001267 
.001317 
.001383 
. 001367 
.001400 
.001433 
.001467 
.001500 
.001550 
.001600 
.  001633 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.002100 
.002360 
.002767 
.003967 
.005633 
.007333 
.008917 
.010667 
.012333 
.014167 
.016083 
.017667 
.019750 
.021917 
. 024333 
.026833 
.029467 
.632467 
.035667 
.039583 
.044333 
.049333 
.  057417 
.0683 
.0900 
.1133 

Ineh. 
0. 

.000083 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000188 
.000034 
.000050 
.000016 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000050 
.000033 
.000034 
.000033 
.000033 
.0000S4 
.000066 
.000067 
.000200 
.000250 
.000417 
,      .001200 
.001666 
.001700 
.001584 
.001750 
.001666 
.001834 
.001916 
.001584 
.002083 
.002167 
. 002416 
.002500 
.002634 
.003000 
•003200 
.003916 
.004750 
.  005200 
.007884 
.010883 
.0217 
.0233 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

1 
Initial  load. 

• 

. 

^ 

0. 

0. 

1 

.000050 

.000050 

Elastic  limit. 

Ultimate  strenfftb. 
Load  at  time  of  rapture. 

■ 

'"Vo668i7'" 

""000767"" 

! 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastio  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum,  of  .original  section 

Position  of  rupture 1 1".90  fWmi  neck 

Charact«T  of  broken  surface fine  granular,  Miith  dull  cent^*r 

Elongation  of  inch  sections ".12  (".31  fractared  section),  ".14.  ".12.  ".11,".09 


104,560 

67,000 

0.1467 

.001900 

.124 

39.2 
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No.  540. 
Tens%(m  Test 

Marks  on  bar,  ^V^ 
Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Length,  C". 


Applied  loads. 


Total. 


Pcrsqnare 
men. 


Pounds. 

Poundt. 

250 

1,000 

1/250 

5.000 

2,500 

10,000 

8,750 

15,000 

5,000 

20,000 

6,250 

25.000 

7.500 

30,000 

8,750 

.H5, 000 

10.000 

40,000 

10,250 

41,000 

10,500 

42,  000 

10,750 

41,000 

11.000 

41,000 

11,250 

45,000 

11,500 

40,000 

11,750 

47,  000 

12,000 

48.000 

12,250 

49,000 

12,500 

50,000 

12,750 

51,000 

13,000 

52.000 

13,250 

53. 000 

13.500 

54.000 

13,750 

.OS.  000 

14,000 

56.000 

11,250 

57,000 

14.500 

58,000 

14, 750 

50,000 

15,000 

60,000 

15,250 

61,000 

15,500 

62, 000 

15,750 

>     03,000 

16,000 

64.000 

10,250 

65,000 

16,500 

06.000 

16, 750 

67. 000 

17.000 

68,000 

17,250 

on,  000 

17,500 

70,000 

18,000 

72, 000 

18,500 

74,000 

19,000 

76,000 

19,500 

78, 000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21,500 

80,000 

22,000 

88,000 

22,500 

90,000 

23,000 

02, 000 

23,500 

04,000 

24,000 

06, 000 

24,500 

98,000 

25,000 

100,000 

25.50(f 

102,000 

20,000 

104,000 

20,500 

ion.  000 

27.000 

108, 000 

27,500 

110,000 

27,950 

111,800 

24,800 

EIonjETatioQ 
per  inch. 


Inch. 

0. 

.000117 
.000300 
.000467 
. 000631 
.000817 
. 0010J3 
.001183 
.001383 
. UU14U0 
. 001450 
. 001483 
.0015.<3 
.001507 
.001617 
.001650 
. 001^83 
.  001717 
.  00178.1 
.  0018.33 
.  001883 
.001917 
. 001050 
. 001967 
.  002000 
. 002017 
.002030 
.002100 
.  002133 
. 002183 
002217 
.  002283 
.002307 
.002417 
.  002000 
.  002800 
.  003007 
.000583 
.004117 
.  00.'>833 
. 007550 
.000350 
. 011083 
. 012833 
.  014067 
.  010500 
.  018417 
.  020.'i00 
.  022067 
.  024883 
.  027250 
.  030333 
.  032750 
.  036050 
.  040133 

-.0483 
.  0.*>3:i 
.0583 
.0700 
.1000 


SuccessiTe 

oloDf^ation 

per  inch. 


Inch, 
0. 

.000117 
.000183 
.  000167 
.000166 
.000l8i 
.000210 
000150 
.000200 
.000017 
. 0OJO50 
.000033 
.000050 
.000034 
.000050 
.000033 
.  000033 
.  000034 
.000066 
.000050 
. 000050 
.  000034 

.  uooo;t3 

.  000017 

.00003:) 

.000017 

.000033 

.  0000.50 

.000033 

. 000050 

.000034 

.000066 

.000084 

.000050 

.000183 

.000200 

.  0002(.7 

.000516 

. 00U834 

.001116 

.001717 

.  001800 

.  001733 

.  0017.'50 

.  001834 

.001833 

.  001017 

.  i)020&? 

.  002107 

.002216 

.  002367 

.  003083 

.002417 

.  003300 

.0040a3 

.  008107 

.0050 

.0050 

.0117 

.0300 


Permanent 
set 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


.0 


.000067 


.  002000 


Sac^essive 

permanent 

set. 


Inch, 


0. 


.000067 


.  001933 


Bemarkt. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnie. 


General  summary. 

Tensile  ntrrngth  per  square  inch  of  ori;rinal  section pounds . .    Ill,  800 

Elastio  limit  per  sqoaro  inch  of  oriprinal  section : do...      65,000 

Elon^ration  per  IncQ  after  rupture inch..      0. 1333 

Elongation  per  inch  under  strain  at  ela.Htic  limit.. do...      .002417 

Reduction  in  diameter  at  point  of  rupture do...  .134 

Jiednctlon  in  area  afterrapture,  per  centum  of  original  section 41.9 

Position  of  mpture ".9  from  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections (".28  fractured  section),  ".12,  ".09,  ".03, 'Ml,  ".11 
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No.  641. 
Tension  Test. 


Marks  on  bar,    12  b  a.  o 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Length,  6'^ 


Applied  loftds. 


TotiO. 


Poundi, 
250 
1,250 
2,600 
8,750 
6»000 
8,250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,260 
12,600 
12.760 
18,000 
18,250 
18.500 
18,750 
14.000 
14.260 
14.500 
14,780 
15,000 
15.260 
15.600 
15,760 
16,000 
16. 2:)0 
16.600 
16.750 
17,000 
17,260 
17,500 
18,000 
18,600 
19.000 
10,600 
20.000 
20.500 
21.000 
21, 500 
22,000 
22,600 
2%  000 
23.600 
24,000 
24.600 
25,000 
26,600 
26,000 
26,500 
26,560 
24,000 


Per  SQiiaze 


MIU 

acbu 


ine 


Poundt, 
1.000 
fi,000 
10,000 
15»000 
20,  COO 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 

Aooo 

46,000 
47.000 
48,000 
49.000 
50,000 
61,000 
62,000 
63,000 
64,000 
56,000 
60,000 
67,000 
58,000 
69,000 
60.000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,060 
68,000 
60.000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
04.000 
96,000 
98,000 
100.000 
102,000 
104,000 
100,000 
106,240 


Elongation 
permch. 


Jnoh. 
0. 

.000117 
.000333 
.000683 
.000717 
.000938 
.001100 
.001800 
.001600 
.0016i}8 
.001667 
.001600 
.001638 
.001683 
.001717 
.001750 
.001800 
.001833 
.001867 
.001017 
.001067 
.002017 
.002050 
.002100 
.002107 
.002238 
.002307 
.002600 
.002717 
.003000 
.003467 
.003760 
.  004500 
.005250 
.006217 
.006833 
.007850 
.OOOoOO 
.OlO'iOO 
.011533 
.  012850 
.014667 
.016800 
.01RH33 
.020017 
.022833 
.025UOO 
.027500 
.  030333 
.033167 
.030300 
.040633 
.0458.13 
.060750 
.0ri7833 
.0717 
.0083 
.1067 


Snccessive 

elongation 

per  inch. 


Inch. 
0. 

.000117 
.000216 
.000200 
.000184 
. 000210 
.000167 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000050 
.OOOOi^) 
.000050 
.000033 
.OOOOjO 
.000067 
.000066 
.000134 
.000133 
.000217 
.000283 
.000467 
.000283 
.000750 
.000750 
.000967 
.000616 
.001017 

.ooiorio 

.001000 

.001033 

.001317 

.001817 

.002133 

.002033 

.002084 

.00C116 

.002167 

.002300 

.00'28»3 

.002834 

.003333 

.004133 

.004700 

. 005417 

.  007083 

.013867 

.0266 

.0084 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 


0. 


.000367 


Sncoessive 
permanent 
eet. 


Remarks. 


Inch. 


0. 


Initial  load. 


.000367 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  aummafT/, 

Tensile  strengtli  per  square  inch  of  «irigina]  section poands..    106.240 

Elastio  limit  per  sqaaro  inch  of  original  section do...      67.000 

Elongation  per  inch  after  mptare.  inch..      0. 1488 

Elongation  per  inch  under  strain  at  elastic  limit do 0022391 

Rediiot  Ion  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rapture,  per  centum  of  original  section 86. 4 

Position  of  rupture ''.2.*^  from  middle  of  stem 

Character  of  broken  snrfkoe fine  granular,  with  dull  center 

Elongation  of  inch  sections » ".08,  ".12  (".'29  f^actar<>d  section)  7'M5,  ".V2,  ",l^ 
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No.  437. 
Compression  Test. 


Marks  on  bar,  ^^  ^^  ^ 
Length,  11''.092. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 


:iotal. 


Poundi. 
1,U00 
5,000 
10,000 
15.000 
20,000 
25,  OOO 
30, 000 
81,000 
32,000 
83.000 
34,000 
S5.000 
86, 0410 
87,000 
38, 000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45, 000 
46,000 
47,000 
4H.  Oi'O 
49,  UOU 
50,000 
51,000 
62,000 
53, 000 
54,04)0 
55,000 
56,000 
67, 000 
58.000 
59,000 
60,000 


61,000 
62,000 
63,000 
64,000 
65,000 
6^^50 


Per  aanare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42, 000 
43,000 
44,0U0 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51.000 
52, 000 
53,  000 
64,000 
55,000 
56,000 
57, 000 
58,000 
69, 000 
60,000 


61,000 
62,000 
63,000 
64,  COO 
65.000 
65,250 


Compree- 

aion  per 

Inch. 


Inch. 

0. 

.000110 
.000280 
.000420 
.000600 
. 000750 
.000920 
.  000950 
.000990 
.001010 
.001050 
.001080 

.eoMOo 

.001140 
.  001180 
.001210 
.001240 
.001280 
.001320 
.  001360 
.  001400 
.001440 
.001400 
.001480 
.  001510 
.001550 
.001580 
.001620 
.  001600 
.001710 
.001750 
.001800 
.001860 
.OOldlO 
.001980 
.002200 
.002800 


.003480 

.005420 

.006780 

.0090 

.0110 

.0170 


Saccetwive 
compres- 
sion per 
Incii. 


Permanent 
»et. 


Inch, 
0. 

.000110 
.000170 
.0UO140 
.OOOM) 
.000150 
.000170 
.000030 
.000040 
.000020 
.000040 
.  000030 
.000020 
.04)0040 
.000040 
.000030 
. 000030 
.000040 
.  000040 
.000040 
. 000040 
.000040 
.  000020 
.  0C0020 
.000030 
.  OOUOIO 
.000030 
.000040 
.000040 
.  000(150 
.000040 
.  000050 
.  000060 

.  oooo-no 

.000070 
.  000220 
.000600 


.000680 

.000940 

.001360 

.002220 

.0020 

.0060 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


000020 


000060 


000770 


SncceMive 

permanent 

aeU 


Inch, 


0. 


Semarka. 


.000020 


.000040 


•    .000710 
Deflection 
chord  10". 


.18 
.16 
.20 


InitbJload. 


Perceptible  deflection 
when  onder  maximum 
load.  No  deflection 
when  released  to  in- 
ilialload. 


Elastio  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  aqnare  inch  of  original  section pounds..       58.000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001980 

Ultimate  stren^rth  per  square  inch  of  original  section pounds..       65  250 

Manner  of  failure triple  flexure 

Aftfer  passing  the  maximnm  load  the  deflection  was  continued, 
bending  the  bar  180^  over  a  radins  of  its  own  diameter,  when  it  frac- 
tured. 

The  fracture  began  at  a  small  dull  spot  at  the  outside  of,  and  quarter- 
ing with  the  bend.  The  fractured  surface  was  granular,  radiating  from 
the  dull  spot. 

Along  the  cylindrical  surface  seamy  metal  was  observed  before  the 
test,*  this  was  on  the  outside  of  the  bend  afier  deflecting. 
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No.  443. 
Compression  Tests. 

Marks  on  bar,  ^^  ^^*  ^ 
Length,  3"M. 
Diameter,  '^367. 
Sectional  area,  .106  sqaare  inch. 

Ultimate  strength,  7,740  ponnds= 73,020  pounds  per  sqaare  inch. 
Failed  by  triple  flexure. 
Bent  130«,  then  fractured. 

Appearance  fine  granular,  dull  smoky  spot  at  circumference  on  the 
tension  side  of  the  bend. 


•  ~m.w   0 


JZTt^^ 


SEx36491 
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TESTS  OF  IRON  AMD  STEEL. 
No.  822. 


Marks,  "^^*^ 

Diameter,  '^563. 

Sectional  area,  J25  sqaare  inch. 

Length,  6^'. 


ilpplled  loftdt. 


Total. 


Pountft. 
250 
1,250 
2.500 
3,750 
5.000 
6,250 
7,500 
8.760 
10,000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13,250 
13,600 
18,760 
14.000 
14,250 
14,600 
14,750 
15,000 
15.500 
16,000 
16,600 
17.000 
17,600 
18,000 
18,500 
19,000 
10.500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
24,720 
22,000 


Persqiutfe 
inch. 


Pcundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60.000 
61,000 
62.000 
63.000 
54,000 
65,000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
96,000 
08.000 
96.880 


Blonntloii 
perinoh. 


JtidL 
0. 

.0000R8 
.000238 
.000400 
.000550 
.000700 
.000838 
.001000 
.001167 
.001200 
.001233 
.001250 
.001800 
.001333 
.001367 
.001400 
.001467 
.001567 
.001817 
.  002017 
.002333 
.002783 
.003588 
.004017 
.004667 
.005038 
.005683 
.006267 
.007038 
.008267 
.010000 
.011667 
.018417 
.016200 
.017250 
.019350 
.021167 
.023588 
.026167 
.029000 
.032683 
.085783 
.030583 
.043667 
.0467 
.0533 
.0650 
.0800 
.1000 


SoooewlTe 

eloDgAtioa 

perinolL 


Jntk. 
0. 
.000068 

.000160 

.000167 

.000150 

.000160 

.000188 

.000167 

.OOOlff? 

.000088 

.000033 

.000017 

.000060 

.000038 

.000034 

.000083 

.000067 

.000100 

.000250 

.000200 

.000816 

.000400 

.000850 

.000484 

.OOQ05O 

.000366 

.000650 

.000584 

.000760 

.001284 

.001738 

.001667 

.001750 

.001788 

.002050 

.002100 

.001817 

.002416 

.002584 

.002838 

.003633 

.003100 

.008850 

.004084 

.003033 

.0066 

.0117 

.0160 

.0200 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000200 


.002188 


.004838 


.000200 


oouet 


.002700 


Inttillloild. 


XlMtloUiiitt. 


Tensile  atrenjEth. 

Load  at  time  of  mptun. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  ori/rinal  section poands..      98^880 

Blaaiio  limit  per  sqaare  inch  of  original  section do —      47,000 

Elongation  per  incD  aflter  roptore inch..      0l1338 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001400 

Redaction  in  diameter  at  point  of  rupture do....         .183 

Kednction  in  area  after  rapture,  per  centum  of  original  section i * 41.9 

Position  of  rnptnre l"fhnnneok 

Character  of  broken  surface xrranular,  40  per  centum ;  silky,  OOperoentnm 

BlongiKtion  of  inch  sections ".31*,  ".16,  ".09,  ".08,  ",07.  ".09 
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Marks,  "*fo"'^ 
Diameter,  ''.664. 

Sectional  area,  .25  s^aare  inch. 

Length,  &'. 


No.  823. 


AppUed  loftda. 


TotaL 


2S0 
1,250 
2,600 
8,750 
5,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
18,750 
14,000 
14.250 
14.500 
14,750 
15,000 
15,500 
l«,U0O 
18.500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,9uO 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
25,040 
23;  000 


Per 


irMUure 
Inoiu 


PoiMMb. 
1,000 
5,000 
10,000 
15,000 
20,000 
85.000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,iK)0 
61,000 
52,000 
53,000 
54.000 
55,000 
50,000 
57.000 
59,000 
50,000 
80,000 
02,000 
84,000 
00.000 
88,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84.000 
88,000 
88.000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102,000 
102,500 


Xlonntion 
per  inoh. 


000100 

000250 

000417 

000550 

000700 

000867 

001083 

001200 

001233 

001317 

001333 

001367 

001367 

001417 

001467 

001500 

001507 

001650 

001850 

002067 

002233 

002588 

003017 

003467 

003683 

004050 

004550 

005300 

006633 

007833 

000667 

011333 

018000 

014500 

016388 

018338 

020167 

022333 

024833 

0272U0 

030000 

082667 

085017 

038838 

044000 

0467 

0550 

0650 

0817 

1083f 


SnooeealTe 

elongation 

perlnoh. 


Inch, 

a 

.000100 
.000150 
.000167 
.000133 
.000150 
.000167 
.000106 
.000167 
.000033 
.000084 
.000016 
.000034 

a 

.000050 

.000050 

.000033 

.000067 

.000083 

.000200 

.000217 

.000166 

.000350 

.000434 

.000450 

.000216 

.000367 

.000500 

.000650 

.001433 

. 001200 

.001834 

.001666 

.001667 

.001500 

.001833 

.002000 

.001834 

.002166 

.002500 

.002367 

.002800 

.002067 

.003250 

.003016 

.004107 

.0027 

.0083 

.0100 

.0167 

.0266 


Fermnnent 

•et 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 


.000017 


000117 


SoccessWe 

permanent 

Bet. 


0. 


Inch. 


.000017 
0. 


0. 


.000100 


Remarks. 


InitUl  load. 


Elastic  limit 


001150    I      .001033 


003150 


002000 


Tonelle  strengtt. 
Load  at  time  of  mptnre. 


General  eummary, 

Tenaile  strength  per  aqaare  inoh  of  original  section I>onnds..    102,560 

Elaatio  limit  per  sannre  inch  of  original  section do 49,000 

Elongation  per  incn  after  rapture     inch..      0.1338 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .001567 

Reduction  in  diameter  at- point  of  mptnre do  ...         .114 

Reduction  in  are*  after  rupture,  percentumof  original  section 3&4 

Poaltlon  of  rupture  2'M  fh>m  neck 

Character  of  broken  surface granular,  60pereent. ;  silkj,  40psro('nt. 

Elongation  of  inch  sections , ",09,  ".28*.  'M5,  ",11,  '^.OO,  ".O^ 


n 


r 


// 


7Jt/\^. 


cr^z 


i^JTkzBeiX  «^«a%eJfe'e^^. 


Xoopc7/j3 


JRtT^T^O-jL 
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No.  544. 

Tension  Test. 


Marks  on  bar,  ^^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


Applied  loadk 


Totd. 


250 

1,250 

2,600 

S.750 

8,000 

6^250 

7,600 

8,500 

8,750 

9,000 

9.250 

0,600 

9,760 

10.000 

10,250 

10,600 

10,750 

11,000 

11, 250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13.000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,600 

14.750 

15.000 

16.500 

16,000 

16^600 

17,000 

17,600 

18,000 

18,600 

19.000 

10,500 

20,000 

20.500 

20,900 

19,000 


Peraonare 
inctn. 


1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 
34,000 
35.000 
88.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
53.000 
64,000 
65,000 
56,000 
57.000 
58.000 
59,000 
60,0^0 
62.000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,0(10 
76.000 
78,000 
80,000 
82.000 
83,600 


perlnob. 


Ineh, 
0. 

.000133 
.000400 
.000588 
.000800 
.000067 
.001167 
.001338 
.001483 
.  001633 
.001950 
.002800 
.004083 
.005133 
.005717 
.006633 
.007167 
.008383 
.  009167 
.010083 
.010638 
.012000 
.012633 
.014033 
.014967 
.  015700 
.016300 
.018333 
.010033 
.620500 
.021617 
.022867 
.024C83 
.026033 
.  028250 
.  030317 
.034533 
.037833 
.  042417 
.  048250 
.  053083 
.  0G0367 
.0667 
.0t»50 
.1133 
.1617 


SuooenWe 

eloniratioii 

per  inch. 


0. 

.000133 
.000267 
.000183 
.000217 
.000167 
.000200 
.000166 
.000150 
.000150 
.000317 
.000850 
.001283 
.00)050 
.000584 
.000916 
.000534 
.001216 
.000784 
.000916 
.000550 
.001367 
.  000633 
.001400 
.000034 
.000733 
.  000800 
.001838 
.000700 
.001467 
.001117 
.  001250 
. 001216 
.001050 
.002217 
.002067 
.004216 
.003300 
.004584 
. 005833 
.004833 
.  007284 
.000333 
.0183 
.0283 
.0484 


Mt. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


8a«06MiT6 

pennanent 

Mt. 


Iiuh, 


0. 


.000138 


.003200 


.006867 


.011333 


.003167 


.008067 


.004466 


Rf>anarkii. 


laitiAl  load. 


Slaatio  limit. 


Tensile  etrenjrih. 
Load  ftt  tiaio  of  rupture. 


General  summary. 


8p6oMo  jsraviiy  • 
uvdneaa 


Tenafle  Btrenicth  per  sqaare  inch  of  orljrinal  aeetion • ponnds.. 

XIastle  limit  per  sqaare  inch  of  original  section do 

Blongation  per  inco  after  roptare inch . . 

Xlongation  per  inch  nnder  strain  at  elastic  limit do  .. 

Bedoctlon  in  diameter  at  point  of  rapture do... 

Beduetion  in  area  after  raptoiv,  per  oentam  of  original  section 

Position  of  roptare ".50  from  middle 

Character  of  broken  snrfaoe,  doll,  spongy;  interspersed  with  granalar  metal;  cylindrical 

mottled. 
IDongattim  of  inoli  aeot(ons , . .  .'M2,  ".17  (".37  firaotnred  aeetion),  ".18.  " 


7.8576 
14.90 
83,600 
34,000 
0.1 8:18 
.001333 
.124 
89.2 
of  stem 
earface 

.15.  'Ml 
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^o.  545. 

Tension  Test 
Marks  on  bar,  "»^"0 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6". 


AppUed  loadB. 


TotftL 


250 

1,250 

2,500 

3.750 

5,000 

0,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8^7lX) 

0,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

18,500 

18,750 

14.000 

14,250 

14,500 

14,750 

15^000 

15,500 

10,00i» 

18,500 

17,000 

17,500 

18.000 

18,600 

19,000 

10,500 

20,000 

20,600 

21,000 

21,500 

22^000 

20,900 


Perranare 
incn. 


PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
56.000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
60.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 

88.000| 


Elonntion 
perlnoh. 


Ineh, 

a 

.000100 

.000233 

.000433 

.000688 

.000883 

.001038 

.001100 

.001133 

.001183 

.001217 

.001267 

.001800 

.001387 

.001467 

.001600 

.002867 

.003417 

.004483 

.004067 

.005817 

.006533 

.007333 

.007967 

.008850 

.009750 

.010900 

.011483 

.012800 

.013333 

.014350 

.015300 

.016300 

.017133 

.018400 

.019383 

.020617 

.022800 

.025000 

.027750 

.030333 

.033333 

.0370C0 

.040800 

.044838 

.051167 

.059083 

.0700 

.0783 

.0967 

.1333 

.1633 


SaooesslTe 

elonsation 

perlnoh. 


Inch. 
0. 

.000100 
.000133 
.000200 
.000200 
.000200 
.000200 
.000067 
.000033 
.000050 
.000034 
.000050 
.000033 
.000067 
.000100 
.000133 
.001267 
.000550 
.001066 
.000484 
.000850 
.000716 
.000800 
.000634 
.000883 
.000900 
.001150 
.000583 
.000817 
.001033 
.001017 
.000950 
.001000 
.000833 
.001267 
.000933 
.001284 
.002183 
.002200 
.002750 
.002583 
.003000 
.003607 
.003800 
.004033 
.006334 
.007866 
.010967 
.0088 
.0184 
.0366 
.0300 


Permanent 
•et. 


IneK 


0. 
0. 
0. 
0. 
0. 
0. 


0. 


Snooeuire 

pennanent 

•et. 


JncA. 


.001183 


.001183 


iBUialloaA. 


EUtftio  limit. 


004383 


008400 


,008250 


,004017 


■ 


Tensfle  strength. 
Load  at  time  of  rapture. 


General  eummary, 

Tenane  strength  per  square  inch  of  original  section poands..      88,000 

Elastiolimit  per  sqaare  inch  of  origlnATseotion do —      87.000 

Elongation  per  inca  after  mptare  inch..      0.205o 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001307 

Bedoction  in  diameterat  point  of  rapt  are do 104 

Redaction  in  area  after  rnptare,  per  centum  of  original  section 38  5 

Position  of  rnpinre 2"  from  neck. 

Character  of  broken  surface,  grannlar,  with  doll  spongy  spot  at  oircamference.    Cylindrical  sorface 

mottled. 
I^longatioiipflnchse^ops..., ...., M8,  ".85*  ".31, ''.21/M6,  ".12 
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No.  714. 

Marks,  "V"^ 
Diameter,  ''.564. 
,  Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


TotaL 


Pounds, 
260 
1,250 
2,600 
8,750 
6,000 
e,*250 
7,600 
8,750 
10,000 
10.260 
10,600 
10,760 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12.600 
12,750 
13,000 
13,250 
13.600 
13,750 
14,000 
14,250 
14,500 
14.760 
15,000 
L5,600 
18,000 
18,600 
17,000 
17.500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,415 
23,100 


Persqaare 
InoQ. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,600 
98,000 
100,000 
101,660 


Elongatioii 
perlnch. 


Inch. 
0. 

.000150 
.000317 
.000483 
.000650 
.000817 
.001033 
.001200 
.001350 
.001383 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001733 
.001800 
.001867 
.001933 
.002033 
.002100 
.002250 
.002400 
.  002617 
.002817 
.008317 
.004667 
.006517 
.008333 
.010133 
.011917 
.018833 
.015683 
.017667 
.019750 
.021917 
.024500 
.026917 
.029667 
.032750 
.  036167 
.040167 
.044833 
.050667 
.0567 
.0683 
.0967 


Saoceasive 

elongation 

per  inch. 


Inch. 
0. 

.000150 
.  000167 
.000166 
.000167 
.000167 
.000216 
.000167 
.000150 
.000033 
.000050 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000066 
.000100 
..000067 
.000150 
.000150 
.000217 
.000200 
.000500 
.  001350 
.000850 
.  001816 
.001800 
.001784 
.  001918 
.001850 
.001984 
.002083 
.002167 
.002583 
.002417 
.002750 
.003088 
.  003417 
.004000 
.004666 
.005834 
.006033 
.0116 
.0284 


Permanent 
set. 


Sacoessive 

permanent 

set. 


Bemarks. 


Inch. 
0. 

.000050 
.000050 
.000050 
.000050. 
.000050 
.000050 
.000050 
.000050 


Inch. 
0.  I  Initial  load. 

.000050  ; 
0. 
0. 
0. 
0. 
0. 

0.  I 

0.  I 


.000067 


.000017 


.000117 


000233 


001233 


.000050 


. 000116 


. 001000 


Probable  elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eummary. 

Specific  gravity 7.8632 

Hardness 19.81 

Tensile  strength  per  square  inch  of  original  section pounds . .    101, 660 

Elastic  limit  per  square  inch  of  origioal  section do....      65,000 

Blongation  per  incn  after  mptnre inch..      0.1250 

Elongation  per  inch  under  strain  at  elastic  Umit do 002100 

Keduction  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 88.5 

Position  of  rupture ".  80  from  middle  of  stain 

Character  of  broken  anr&oe granular,  dull  canter 

Etongiiitlan  of  Inoh  lactiops ''.08, 'M4,  ".26*, 'MO, 'M0/'.07 

Bi  Bx.  86     ■  34 
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No,  715. 

Marks,  12  »-^"0 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  6^'. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,  SCO 

8,750 

5,000 

0,250 

7,600 

8.750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,600 

11,750 

12  000 

12,250 

12,500 

12,7:0 

13, 000 

12, 250 

13,500 

13,750 

14.000 

14, 250 

14,600 

14,750 

15,000 

15,500 

10,000 

10,600 

17,000 

17,600 

ia,ooo 

18,500 
19.000 
19.500 
20,000 
20.600 
21.000 
21,600 
22.000 
22,500 
23,000 
23,500 
24.000 
24.600 
25,000 
25.500 
20.000 
20,500 
20,790 
34,000 


Per  square 
inon. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.  (HM) 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,000 
50,000 
57,000 
58,000 
59,000 
00,000 
02,000 
04,000 
00,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
08.000 
100,000 
102,000 
104,000 
100,000 
107,100 


Elonscation 
per  inch. 


Inch. 
0. 

.000100 

.000207 

.000400 

.000550 

.000700 

.000807 

.001033 

.001233 

.001250 

.001300 

.001333 

.001307 

.001400 

.001460 

.001483 

.  001533 

.001507 

.001017 

.001050 

.001700 

.001733 

.001833 

.001883 

.001067 

.002007 

.002L07 

.002233 

.00.483 

.003000 

.003700 

.  OOjO'>0 

.006750 

.008500 

.010107 

.011807 

.013007 

.016107 

.  017833 

.  019817 

.  02L760 

.  023583 

.025917 

.  028607 

.031083 

.034333 

.038333 

.  04308:1 

.  047333 

.0533 

.0017 

.0707 

.1017 


SaoeessiTe 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000107 
.000138 
.000160 
.000150 
.000107 
.000160 
.000200 
.000017 
.000030 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000034 
.000050 
.000033 
.000050 
.000033 
.000100 
.000050 
.000084 
.000100 
.000100 
.000000 
.000250 
. 000517 
.000700 
.001300 
.001750 
.  001760 
.001007 
.001700 
.OOlfOO 
.001800 
.002300 
.001984 
.001933 
.  001833 
.0023:M 
.002750 
.002410 
.003250 
.004000 
.004760 
.004250 
.005907 
.0084 
.  0150 
.0250- 


Pennanent 
set. 


IneK 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snccessire 

permanent 

set. 


0, 


Inch, 


Remarks. 


Initial  load. 


000007 


000407 


000007 


000400 


Elaatic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


Oeneral  summary. 

Tensile  strength  per  sqnareinoli  of  oririnal  section ponnds..    107,100 

Elosticlimit  per  square  inch  of  original  section Jo.--      y»J^ 

Elongation  per  inch  after  rapture  •-••-•*-"-■ i«  eiiS 

Elongation  per  inch  under  strain  at  elastic  limit «<> wi«w 

Beduoi  Ion  in  diameter  at  point  of  rupture  ■-••-•:;-;•■;•••-** 

Kednction  in  area  after  rupture,  per  centum  of  original  section 

ChflSmoter ofbro^  inrface."*." .'.'.'..".'.*  .'."/.""/.'.'*.  giimalw,  siaaU spon'i^^^       ii the  oircumferanoe 
v*paTBOieroi  oroKeowriacv »  *■       ^  // 94*  "10  "  12.  "  Oft.  "  07 

Elongation  of  inch  sections "•'•   ■***  •   •*•»   '^    •*'*S    •'" 


2".l 


.CM 

80.4 

firamneek 


r 
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b^i 


No.  716. 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loads. 


TotaL 


Potend*. 
250 
1,250 
2,600 
8,750 
6,000 
e,250 
7,600 
8,760 
10,000 
10,250 
10,600 
10,760 
11,000 
It,  260 
11,600 
11,750 
18,000 
12,260 
12,600 
12,760 
13,000 
18,250 
18,600 
18.750 
14.000 
14,250 
14,600 
14,750 
15,000 
16,500 
16.000 
ie.500 
17,000 
17,600 
18,000 
18,600 
10,000 
19,600 
20,000 
20,600 
21,000 
21.500 
22,000 
22,600 
23,000 
23,600 
24,000 
24.600 
20,000 
25.500 
25^600 
28,200 


Per  Mnare 
iacn. 


Pvundt. 
1,000 
5,000 
10,000 
15,000 
30,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 

4e,ooo 

47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
54,000 
65,000 
66,000 
57,000 
58,000 
60,000 
60.000 
63,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
91,000 
06,000 
98,000 
100,000 
102,000 
102,400 


Elonsation 
per  inch. 


Ineh, 
0. 

.000183 
.000317 
.000488 
.000633 
.000817 
.  001017 
.001150 
.001333 
.001350 
.001400 
.001438 
.00l4(r7 
.001500 
.001550 
.001583 
.001638 
.  001650 
.  001700 
.001750 
.001833 
.001883 
.001967 
.002083 
.002217 
.002350 
.002533 
.002867 
.003517 
.004750 
.006667 
.008500 
.010200 
.  011750 
.  013033 
.015833 
.017583 
.  010583 
.  021750 
.024167 
.020667 
.029367 
.  032500 
. 085917 
.  039167 
.044167 
.050833 
.0583 
.0667 
.0883 
.1067 


SnoceMiye 
eloneation 
per  inch. 


Inch. 

0. 

.000183 
.000184 
.000106 
.000150 
.000184 
.000200 
.000133 

'  .000183 
.000017 
.000050 
.000033 
.000034 
.000083 
.000060 
.000083 
.000050 
.000017 
.000050 
.000050 
.000083 
.000050 
.000084 
.000116 
.000134 
.000133 
.000183 
.000334 
.000650 
.  001233 
.  001017 
.001833 
.001700 
.001550 
.001883 
.001700 
.002250 
. 002000 
. 002167 
. 002417 
.002500 
.  002700 
.003133 
.  003417 
.003250 
.005000 
.006666 
.007467 
.0084 
.0216 
.OlM 


Permanent 
aet. 


Inch. 
0. 

.000017 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000050 


Sacoeaeive 

permanoit 

aet. 


Bemarka. 


.000050 


.000083 


Inch, 

0. 

.000017 
.000016 

0. 

0. 

0. 

a 

0. 
.000017 


Initial  load. 


.000033 


•      I 


Elaatio  limit. 


.000217 


.001400 


.  000134 


001183 


Tensile  strength. 
Load  at  time  of  nptare. 


General  summary. 

Tensile  strenj^th  per  sqaare  inch  of  original  aeotion pounds. .    102,400 

Slaatio  limit  per  square  inch  of  original  section do 53,000 

Blongation  per  inch  after  mptare inch..      0.1867 

XloDgation  per  inch  nnder  strain  at  elastic  limit do 001888 

Hednetion  in  diameterat  point  of  rupture do 104 

Heduction  in  area  after  rupture,  per  centum  of  original  section 33.6 

Position  of  rupture 2'M  from  neck 

Chnraeter  of  broken  anrfaoe granular,  dull  center 

— . .     of  inch  aeotlana ".08»  "  .36*,  ".18,  ".12, 'MO,  ".08 


y6oo/j  jffz 
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No.  460. 

Tettsian  Te8t 

Marks  on  bar,  "  ^^* 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


TotaL 


Pound$, 
S50 
1,290 
2,500 
8,750 
6,000 
e.250 
7.600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12.000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
19.000 
10,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,060 
22.400 


Per  sq  oare 
incli. 


Pounds, 

1,000 

5,000 

10.000 

l^ooo 

20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
59,000 
56,000 
57,000 
58,000 
59,000 
60,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
100,240 


EloDffation 
perTnoh. 


Ineh. 
0. 

.000133 
.000300 
.000407 
.000617 
.000788 
.000917 
.001093 
.001250 
.001283 
. 001817 
.001350 
.001400 
.001450 
.001533 
.001567 
.001617 
.0017UO 
.001917 
.002150 
.002538 
.002817 
.003467 
.004200 
.004700 
.  005117 
.005017 
.006767 
.007667 
.022033 
.024250 
.026833 
.029550 
.032167 
.035333 
.038667 
.044000 
.048000 
.063833 
.067500 
.0783 
.1038 
.1250 


SnoceulTe 

eloneation 

perlndi. 


Ineh. 
0. 

.000183 
.000167 
.000167 
.000150 
.000166 
.000134 
.000166 
.000167 
.000088 
.000034 
.000033 
.000050 
.000050 
.000083 
.000034 
.000050 
.000083 
.000217 
.000233 
.000383 
.000284 
.000650 
.000738 
.000500 
.000417 
.000800 
.000850 
.000900 
.014966 
.001617 
.002583 
. 002717 
.002617 
.003106 
.003334 
.005338 
.004000 
.005833 
.013667 
.0108 
.0250 
.0217 


PermaDent 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000050 


SaooesaiTe 

permanent 

set. 


Inch. 


.000017 
0. 

.000016 
.000017 


Bemarka. 


Initial  load. 


000050 


000800 


002250 


0. 


.000250 


.001960 


ElaaUc  Umit. 


Ultimate  strength. 
Load  at  time  of  raptare. 


General  summary. 

Specific  gravity 7.8643 

Hardneea 19.81 

Tensile  strenjrth  per  square  inch  of  oriclna]  section pounds..    100,240 

Elastic  limit  per  square  inch  of  originu  section.. do 48,000 

Blongation  per  incn  after  rapture inch..      0.1567 

Bloneation  per  inch  under  strain  at  elastic  limit do 001617 

BeductiDnin  diameter  at  point  of  rupture do 124 

Beduction  in  area  after  rupture,  i^er  centum  of  original  section 89.  :K 

Position  of  rupture 1''.50  from  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections ".16  (".31  fractured  section),  ".18,  ".12,  ".11,  ".11 
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No.  461. 
TcMion  Te»U 


Marks  on  bar  ^  ^^* 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 
Length,  6^'. 


Applied  loads. 

Elongation 
perinoh. 

1 

Saccesaire 

elonjcation 

per  inch. 

Permanent 
aet. 

Inch. 

0. 
0. 

SaooeaaiTe 

permanent 

aet. 

Bemarka. 

ToUl. 

Per  ■qaare 
incli. 

Found*. 
260 
1,260 
2,600 
8,750 
6,000 
6,250 
7,500 
8,760 
10,000 
10,250 
10,600 
10,760 
11,000 
11.260 
11,600 
11,750 
12,000 
12,250 
12,600 
12,760 
13,000 
13,260 
18,600 
18|750 
14,000 
14,260 
14,600 
14,760 
16,000 
15,  500 
16,000 
16,510 
17,000 
17,600 
18,000 
18,600 
19,000 
19.600 
20,000 
20.600 
21,000 
21,600 
22,000 
22. 500 
23,000 
23,500 
24,000 
24,600 
25,000 
a>,250 
22,600 

FoundM. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54,000 
65,000 
66,000 
57,000 
58,000 
69,000 
60,000 
62, 000 
64,000 
6d,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
06,000 
98,000 
100,000 
101,000 

0. 

.000083 
.  000250 
.  00O417 
.  000583 
.000750 
.  000917 
.001067 
.001233 
.  001267 
.  001333 
.  001350 
. 001400 
. 001433 
.  001500  . 
.  001533 
.001583 
.  001617 
.001700 
.001833 
.  002033 
.002233 
.  002633 
. 002917 
.003417 
. 003833 
.001050 
.005283 
.  006250 
. 007517 
.000200 
.010867 
.  012800 
.014500 
.016500 
.018667 
.  020417 
.022833 
.  025333 
.028000 
.  030833 
.034000 
.  037333 
.011600 
.  046167 
.051833 
.0617 
.0717 
.0900 
.1250 

IneK 
0. 

.000083 
.000167 
.000167 
.000166 
.000167 

InciL 
0- 

Initial  load. 

0. 
0. 
0. 
0. 

- — 

• 

.000167 

0. 

.000150    '    0. 
.000106    ''    0. 

•    a.  ...••...• 

.000034 

.000066 

.000017 
.  000050 

.000033 
. 000067 
. 000033 
.000050 
.000034 
.000083 

.  oooi;^ 

.606617 

.000017 

••*••••••.». ,-.,,._,--__- 

» 

EUatio  limit. 

.000117           .000100 

. 000200 
.  000200 
. 000400 
. 000284 
.000500 
.000410 
.  000817 
.000633 
.  000907 
.  0012(r7 
.001683 
. 001667 
.0019.^3 
.  U0170C 

1 

'                                        ( 

.001083    1      .000966 

...... .....4|  -     - 

Tenaile  atrengtii. 
Load  at  time  of  mptarOi 

....*..■.•. 

.004133 

.003050 

•...•••■•*»• 

.  002000 
.002167 
. 001750 
.  002416 
.  002500 

.002667 

.002833 
.003167 
.  003333 
.004167 
.  004667 
.005666 
.009867 
.0100 

.0183 

.0350 

1 
t 

• 

General  eummary, 

Tenaile  atrength  per  aqnare  incli  of  orlidnal  aeotion ponnda.. 

Blaatlcltmit  per  aonare  inch  of  original  aection do 

Elongation  per  inon  after  rupture  inch. . 

Elongation  per  Inch  under  strain  at  elaaticlimit ^ do 

Reduction  indlameterat  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  aection 

Position  of  rupture ".76  Anom  middle  of  stem 

Character  of  broken  anrface line  granular,  with  dull  center 

^onfsatiopofiiichaeotiona ,...  ".n,".16  (''.38«^ctnredsectlon),",ia,".18,",0» 


101.000 

40,000 

0.1967 

.001617 

.124 

89.2 
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1^0.  462. 


Tension    Test. 
Marks  on  bar,  ^^  b  ax 
Diameter,  *\56A. 
SectioDal  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


Total. 


Poundi. 
250 
1,250 
2,600 
3.750 
5.000 
0,250 
7.500 
8,750 
10.000 
10.250 
10.500 
10,750 
11,000 
11.250 
11.500 
11.750 
12,000 
12.250 
12.500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.500 
16.000 
16,500 
17,000 
17.500 
18,000 
18.500 
Iff.  000 
10,500 
20.000 
20,500 
21,000 
21.500 
22.000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
25^670 
23,100 


Per  MOAre 
inca. 


Elonntton 
per  inch. 


Poundf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
i5,OQ0 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
69.000 
60.000 
62.000 
64,000 
60,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
02,000 
94.000 
0(t,000 
98,000 
100,000 
102,000 
102,280 


t 


Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000767 
.000033 
.OOUOO 
.C01267 
.001283 
.001317 
.001350 
.001883 
.001433 
.001483 
.001533 
.  001617 
.001650 
.001717 
.001850 
.002017 
.002183 
.002483 
.002800 
.003233 
.003633 
.  004417 
.00£000 
.005067 
.007167 
.008838 
.010467 
.012200 
.  013017 
.015500 
.017683 
.019867 
.021833 
.024167 
.026667 
.  020167 
.032000 
.  035217 
.038833 
.043000 
.048000 
.054167 
.0633 
.0767 
.1083 
.1267 


SucoeaaiTO 

eloncatlon 

per  inch. 


Inch. 
0. 

.000117 
.000160 
.000167 
.000167 
.000150 
.000160 
.000167 
.000167 
.000016 
.000034 
.000033 
.000033 
.000050 
.000060 
.000050 
.000084 
.  000033 
.000067 
.000133 
.000107 
.000166 
.000300 
.000317 
.000433 
.000400 
.000784 
.000683 
.000967 
.001200 
.001666 
.001634 
.001733 
.001717 
.001588 
.002183 
.001984 
.002106 
.002334 
.002500 
.002500 
.002838 
.003217 
.003616 
.004167 
.005000 
.006167 
.009133 
.0134 
.0316 
.0184 


Permanent 
set. 


Saooeaalve 

pennanent 

aet. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000033 


Inch. 


.000017 


.000016 


.000150 


.000967 


.003800 


.000117 


.000817 


.002888 


Initial  iMd. 


Elastic  limit 


Tensile  atrength. 
Load  at  Ume  of  rapture. 


General  eummary. 
Tensile  Rtrength  per  sqnare  inch  of  original  secUon pomids..    102.280 


Elastic  limit  per  sqaaro  inch  of  originarsectlon }*<> 

Elongation  p<.'r  inch  after  mptnre y<^n 

Elongation  per  ipch  nnder  strain  at  elastic  limit ^®-* 

Bedoction  in  diameter  at  point  of  rapture ^®-- 

Bcduction  in  area  after  rapture,  per  centum  of  original  section •.;••, 

Position  of  rapture ".75fromneck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sectiona , , (".87  (hiotnred  section;,  ".14,  ".11,  ".la.  ".18,  ".14 


50.000 

0.1500 

.001717 

.114 

8&4 


Marks  on  bar,  "**■ 
Diameter,  "^4. 
Sectional  nrea,  .25  square  inch. 
Length,  6". 
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No.  463. 

Tension  Test. 


Applied  lo>d>. 

iSr 

pBndumt 

' 

ToUl. 

"■"a- 

■^u. 

Ptui-dt. 

fi 

,53 
!!:| 

i 

3,<X« 

ii 

B 

TOW 

slow 

ftUOO 

1,000 
i,wo 

22.000 

%^ 

Asoo 
<,ooo 

^900 

mIooo 

Poutuli. 

Is 

IE 

«!ooo 
M.000 
itoOD 

4^ooo 

48.000 
«,000 
48.000 
41^000 

solooo 

M.OOO 
52: 000 

M.OOO 

mIooo 

I*;  000 

M.OOO 

00,000 
oiooo 

M.OOO 

oii.000 

«;ooo 

T^OOO 

ss 

88,000 

00,000 

K.000 
100,000 

Inch. 

!oowoo 

ioooaia 

:  001207 
ioOHOO 

iooiJso 

] 003117 

iooseso 
iooeooo 

.000007 

;:|| 

:  010000 
.0-JI033 

'.fama 

i034K3il 

:O47!O0 

io<Q500 
.078T 

0. 

.DOOOSS 
.000134 

.000183 

.000190 

.DOOIM 

icOOOIT 
.000098 

:oooo38 

iooooM 

ioooiu 
.000400 

.OOOMW 

.000.-100 

.0001*34 

ioDDobo 

.001400 
!  001X33 

.oonw 

.OOIDIT 

:  002000 

.00W33 
.0024IIT 

.002*00 

!o02sos 
.ooasoo 

.003MT 

iooisas 

.000887 
.006339 
.0142 
.0398 

IhA. 
0. 
0. 

iMh. 
A. 

InttUlliMd. 

.000017 

.000033 

.ooooia 

.000233 

.000200 

.«,mo 

.001017 

.00441T 

.003187 

Tfl^lettrai 

1 

Spacifio  gravlt;  .. 
EnrdneM 


lobaroriElni 
•f  oilglulH 


L  of  orlsinol  aactlcw  .. 


ClianotBr  of  6i 


flue  BTEnnlir,  with  dnil  oeDlgr 

",12,  ".gl  C'.JI  frwMinid  •BOtlOB),  ".IS,  ■'.ll.".l« 
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No.  667. 
Marks,  «  b  a.  i 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


Applied  loado. 


TotaL 


PowndM, 
250 
1,260 
2,600 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12.250 
12,500 
12,750 
18,000 
18,250 
13,500 
18.750 
14.000 
14,250 
14,500 
14.750 
16,000 
15.500 
16,000 
16,500 
17,000 
17^500 
18,(00 
1H,600 
10,000 
10,600 
20,000 
20.500 
21.000 
21,600 
22,000 
22,500 
St.  000 
23.500 
24,000 
24,500 
25,000 
25,500 
25,570 
23,600 


Per  Moare 
Inon. 


Poimclt. 
1,000 
6.000 
10,000 
16.000 
20,000 
25^000 
80,000 
35.000 
40  000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
56.000 
67.000 
68.000 
60.000 
60,000 
62.000 
•i,000 
06,000 
68,000 
70,000 
72, 0*0 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
08,000 
100,000 
102.000 
102,280 


Elongation 
per  Inch. 


Ifuh. 
0. 

.000117 
.000283 
.000450 
.000017 
.000767 
.000950 
.001117 
.001288 
.001817 
.001850 
.001883 
.001438 
.001467 
.001550 
.001017 
.001083 
.001800 
.  002033 
.002217 
.002317 
.002550 
.002967 
.003883 
.003967 
.004217 
.005000 
.006167 
.006683 
.007833 
.009300 
.011000 
.012850 
.014467 
.016333 
.  018100 
.020083 
.022500 
.026000 
.027500 
.030000 
.032167 
.035750 
.039683 
.044017 
.048667 
.0.'>4833 
.0683 
.0767 
.1017 
.1200 


SnooesslTe 

elonntion 

perinoh. 


Inch, 
0. 

.000117 
.000166 
.000167 
.000167 
.000160 
.000183 
.000167 
.000166 
.000034 
.000033 
.000033 
.000050 
.000034 
.000083 
.000067 
.000006 
.000117 
.000233 
.000184 
.000100 
.000233 
.000417 
.000416 
.000584 
.000250 
.000783 
.001167 
.000516 
.001150 
.001467 
.001700 
.001850 
.001617 
.001866 
.001767 
.001983 
.002417 
.003500 
.001500 
.002500 
.002167 
.003583 
.003833 
.004334 
.001650 
.006166 
.008467 
.0134 
.0250 
.0183 


Pexmaoent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000017 


,000817 


.001383 


.004383 


SnoceaalTe 

permanent 

set. 


Indh, 


0. 


.000017 


.000300 


.001066 


.008000 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


GeMral  »»mmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    102.280 

Elastic  limit  per  square  inch  of  originar  section do —     48.000 

Elongation  per  inch  after  rupture inch..      0.1667 

Eloogation  per  inch  under  strain  at  elastic  limit do 001688 

Bednction  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture^ per  centum  of  cnriginal  section S3.5 

Position  of  rupture l".3fromneck 

Character  of  broken  snrfiMse fine  grannlar.dull  center 

StongaUon  of  inch  sections , 'M7.  ".23*.  ".18,  ".16,  ".19,  ".13 
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No.  568. 

Marks,  12  E  A,  o 

Diameter,  ^^564. 

Sectional  area,  .25  square  loch. ' 

Length,  6'^ 


Applied  loads. 


TotaL 


Poundt. 
250 
1,250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,760 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25.000 
25,160 
22,900 


Per  eqnare 
Incn. 


Foundi. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53^000 
64,000 
55,000 
56,000 
57,000 
50.000 
59.000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,0U0 
06,000 
98,000 
100,000 
100,640 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000300 
.000400 
.000617 
.000788 
.000050 
.  001117 
.001800 
.001333 
.001867 
.  001417 
.  001467 
.001517 
.001583 
.001638 
.001717 
.001783 
.002017 
.002133 
.002300 
.002533 
.002967 
.008333 
.003933 
.004383 
.005167 
.005683 
.006538 
.008000 
.010000 
.011517 
.018167 
.015000 
.0167€0 
.019000 
.021838 
.023333 
.025683 
.028250 
.030667 
.033917 
.087500 
.041667 
.046333 
.051167 
.059017 
.0683 
.0883 
.1117 


Socoesaive 

elongation 

per  inch. 


Inch. 
}. 

.000117 
.000183 
.000167 
.000150 
.000166 
.000167 
.000167 
.000183 
.000038 
.000034 
.000050 
.000050 
.000050 
.000066 
.000050 
.000084 
.000060 
.000234 
.000116 
.000167 
.000283 
.000434 
.000366 
.000600 
.000450 
.000784 
.000516 
.000850 
.001467 
.002000 
.  001517 
.001050 
.001833 
.  001700 
.002300 
.002333 
.002000 
.002350 
.002567 
.002417 
.003250 
.003588 
.004167 
.004666 
.004831 
.007850 
.009283 
.0200 
.0234 


Permanent 

BOt. 


Socoesaive 

permanent 

set. 


Bemarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


.000050 


.000050 


.000317 


001383 


.004467 


.000267 


.001066 


.003064 


Elastic  limit 


Tensile  strengrh. 
Load  at  time  of  mptnre. 


General  summary,  • 

Tensile  strength  per  square  inch  of  original  section pounds. .    100, 640 

Elastic  limit  i>er  sqoare  inch  of  original  section do 49, 000 

Elongation  per  in  on  after  mptnre inch..      0. 1438 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001788 

Kednction  in  diameter  at  point  of  rapture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 86L  4 

Pi  sition  of  rupture ".60  f^om  middle  of  Bt4>m 

Chni  aoter  of  broken  snrfiice fine  granular,  dull  renter 

Elongation  of  inch  sectloDS ''.00,  Ml,  ".13,  ".30*,  ".13,  ".09 
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No.  664. 

Marks,  ^^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Potmdi. 
250 
1.2ft0 
2,600 
3,750 
5.000 
e.250 
7,500 
8,740 
10.000 
10.250 
10.500 
10,760 
11.000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,900 
12.760 
13,000 
13.250 
18,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15.500 
18.000 
18.500 
17.000 
17,600 
18,000 
18.500 
19.000 
10.500 
20.000 
20.500 
21,000 
21.600 
22.000 
22,600 
23,000 
23.500 
24.000 
24.500 
25.000 
25,500 
28.000 
28.500 
28,980 
24,800 


Sloii|!»tioii 
per  inch. 


Pounda, 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
48,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54.000 
55.000 
58,000 
57,000 
58,000 
59,000 
80,000 
62,000 
84.000 
88.000 
88,000 
70.000 
72,000 
74.000 
78.000 
78,000 
80,000 
82,000 
84,000 
88.000 
88,000 
90,000 
92,000 
94.000 
98,000 
98.000 
100,000 
102.000 
104.000 
108,000 
107,020 


Inch. 
0. 

.000117 
.000317 
.000488 
.000817 
.000800 
.000987 
.001133 
.001300 
.001317 
.001333 
.001387 
.001438 
.001487 
.001517 
.001538 
.001587 
.001833 
.001883 
.001717 
.001707 
.001850 
.001083 
.002033 
.002187 
.002250 
.002383 
.002533 
.002907 
.003488 
.004583 
.005700 
.007383 
.008967 
.010517 
.  012300 
.013867 
.015687 
.017500 
.010183 
.021633 
.023750 
.026000 
.  028417 
.031217 
.034533 
.087833 
.041588 
.045550 
.0517 
.0800 
.0700) 
.0983 


SacoemiTe 

elODgation 

per  inch. 


Inch. 
0. 

.000117 
.000200 
.000168 
.000134 
.000183 
.000187 
.000188 
.000187 
.000017 
.000018 
.000034 
.000066 
.000034 
.000050 
.000018 
-.000034 
.000068 
.000050 
.000034 
.000050 
.000083 
.000068 
.000100 
.000184 
.000083 
.000133 
.000150 
.000434 
.000518 
.001100 
.001117 
.001638 
.001634 
.001560 
.001783 
.001587 
.001800 
.001833 
.001683 
.002460 
.002117 
.002250 
.002417 
.002800 
.003818 
.002800 
.004250 
.003987 
.008150 
.0083 
.0100 
.0283 


Permuient 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.000017 


SacoeMive 

pennftnent 

set. 


Inch. 


0. 


000033 


•000087 


000183 


000867 


.000017 


0. 


.000018 


.000034 


.000116 


.000684 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


General  Bummary. 
» 

Tensile  Btrength  per  square  inch  of  original  section pounds..    107.920 

Elastic  limit  per  square  inch  of  original  section do —      52,000 

SlongatioQ  per  inclk  after  rapture inch..      0.1267 

Elongaf  ion  per  inch  nnder  strain  at  elastic  limit « do 001767 

Ki'daction  in  diameter  at  point  of  roptare do —         .084 

Redaction  in  area  after  rapture,  per  centum  of  original  section 27. 8 

Position  of  rupture 1".4  from  neck 

Character  of  broken  snrfisoe granular,  with  dull  center 

l^kmgatioii  of  ipeh  sections ".14,  "28*,  ".XJ,  ".09,  ".08,  ".08 
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No.  666. 

Marks,  ^2  Y«^ 

Diameter,  ''.564. 

Beotional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


Pounds. 
2A0 
1,250 
2.500 
8,750 
^000 
e,250 
7.600 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12, 600 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
11,250 
14,500 
14.750 
15.000 
15,600 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10.500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23.000 
28,600 
24.000 
24.600 
25,000 
25,600 
26,000 

26,500 

24,400 


Per  square 
inco. 


Pounds. 
1,000 
6.000 
10, 000 
15,000 
20, 000 
25,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
56,000 
66.000 
67,000 
58.000 
59.000 
60.000 
62.000 
04,000 
66.000 
68,000 
70.000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
90,000 
98,000 
100,000 
102,000 
104,000 

106, 


1,000^ 


1 

Elongation 
per  Inch. 

1 

Snocessive 

elongation 

per  Ineb. 

Inch. 

Inch. 

0. 

0. 

.000200 

.000200 

.000383 

.000183 

.000550 

.000167 

.000683 

.000133 

.000850 

.000167 

.001017 

.000167 

.001183 

.000166 

.001350 

.000167 

.001383 

. 000033 

.001417 

.  oooo:j4 

.001433 

.000016 

.001500 

.000067 

.001533 

.000033 

.001567 

.000034 

..001617 

.  0000:0 

.001650 

.000033 

.001683 

.000033 

.001750 

.000067 

.001800 

.000050 

.001867 

.000067 

.001917 

.000050 

.002017 

.000100 

.  002083 

.000066 

.002283 

.000200 

.  002383 

.000100 

.002517 

.000134 

.002683 

.000166 

.  003017 

.000334 

.003633 

.000616 

.004750 

.001117 

.006433 

.001683 

.008217 

.001784 

.000050 

.001733 

.011450 

.001500 

.013200 

.001750 

.  014950 

.  001750 

.016667 

.001717 

.  018617 

.001950 

.020833 

.002216 

.022750 

.001917 

.025333 

.002583 

.027700 

.002367 

.030333 

.002633 

.033300 

.002967 

.036617 

.  003317 

.  040333 

.  003716 

.045000 

.004667 

.0517 

.0067    i 

.0583 

.0066 

.0700 

.0117 

.0067 

.0267 

.1083 

.0116 

Fcnnai^ent 


Saccessive 

permanent 

»et. 


Bemarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initialload. 


000017 


.oooor 


.000033 


.000083 


.000016 


.OOOOjO 


000300 


.000933 


Elastic  limit. 


.000217 


.000633 


Tensile  strength. 
Load  at  time  of  rapture. 


General  aummnry. 

Tensile  strength  per  square  inch  of  original  section *. pounds..    106, 000 

Elsstio  limit  per  square  inch  of  original  section do 68,000 

Elongation  per  Incu  after  rupture ; inch..      0.1817 

Elongation  por  inch  under  strain  at  elastic  limit do 001917 

Reduction  in  diameter  appoint  of  rupture do 094 

Redaction  in  area  after  rupture,  per  centum  of  original  section 3a6 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  surface granular,  duU  center 

Elongation  of  inch  sections ".09,  ".14,  ".23*,  ".13,  ",11,  ".00 


J 
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No.  666. 

Aark8,^2BA.ii 

Diameter,  '\5H. 

IdectioDal  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 

£lonf(ation 
per  inch. 

Ineh. 
0. 

.000150 
.000817 
.000483 
.000633 
.000800 
.000967 
.001138 
.001800 
.001817 
.001860 
.001888 
.001438 
.001467 
.001617 
.001567 
.001617 
.001660 
.001700 
.001767 
.001860 
.001917 
.002060 
.002188 
.002450 
.002667 
.002817 
.008083 
.003500 
.004583 
.005588 
.007088 
.008888 
.010400 
.012000 
.018788 
.016667 
.017550 
.019600 
.021867 
.023767 
.026167 
.028867 
.  031267 
.034750 
.038838 
.042267 
.0500 
.0550 
.0683 
.0733 
.0917 
.1200 

SncceMive 

elongation 

per  inch. 

Ineh. 
0. 

.000160 
.000167 
.000166 
.000150 
.000167 
.000167 
.000166 
.000167 
.000017 
.000033 
.000033 
.000050 
.000034 
.000060 
.000050 
.OnoOSO 
.000033 
.000050 
.000067 
.000083 
.000067 
.000133 
.000133 
.000267 
.000117 
.000250 
.000216 
.000467 
.001083 
.001000 
.001500* 
.001800 
.001617 
.001600 
.001783 
.001884 
.001888 
.001950 
.001867 
.002400 
.002400 
.001700 
.002400 
.003488 
.003588 
.003934 
.007733 
.0050 
.0133 
.0050 
.0184 
.0283 

Permanent 
sot. 

Saoceeaire 
permanent 

set. 

Bemarkfl. 

TotaL 

Per  square 
inoD. 

Poundf. 
260 
1,250 
2,600 
8,760 
6,000 
6,250 
7,500 
8.760 
10,000 
10.260 
10.600 
10.760 
U.OOO 
11,260 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
18,000 
18,250 
18,500 
18,750 
14,000 
14.250 
14,600 
14,750 
15,000 
16,600 
16,000 
16,600 
17,000 
17.500 
18.000 
18.500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23.500 
24,000 
24,500 
25,000 
26^600 
20^000 
26.600 
26,640 
24,600 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
106,160 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit. 

.000017 

.    .000067 

.000050 

.000350 

.000288 

.001400 

.001060 

■ 

Tensile  strength. 
Load  at  time  of  mptnre. 

1 

General  summarif, 

Teofllle  strength,  per  square  inch  of  original  section pounds . .     106^  160 

Blastio  limit  per  eqnare inch  of  original  section do 60,000 

Elongation  per  inch  after  ruptare inch..      0.1560 

Blongatlon  per  inch  under  strain  at  elastic  limit t do <W1700 

Bednctlon  in  diameter  at  point  of  mptnre do 004 

Itadoetion  in  area  after  rupture,  per  oentum  of  original  section 80.6 

PoaltioB  of  mptnre 'MO  ftom  middle  of  stem 

Clunot«rof  hrokmrarfaoe gFanalar,  dull  center 

of  liioh  iiOtloM «.U,  ".14,  ".26*, 'M9,  ".18,  MX 
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No.  666. 

Marks,  ^2  V^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loftds. 


TotaL 


Poundi, 
250 
1,250 
2,600 
8,750 
fi.000 
8,250 
7,600 
8,750 
10,000 
10.250 
10,500 
10,750 
11.000 
11,250 
11,600 
11,760 
12,000 
12.250 
12,600 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
It,  250 
14,500 
14. 750 
15.000 
15,500 
10,000 
16,500 
17.000 
17,500 
18.000 
18,500 
19.000 
19.500 
20,000 
20.500 
21,000 
21,600 
22,000 
22,500 
23.000 
23.500 
24.000 
24.600 
26,000 
25,600 
26,000 

26,500 

24,400 


Per  square 
incn. 


Elongation 
per  inch. 


Pfmnda. 
1,000 
5,000 
10,000 
15,000 
20.000 
26,000 
30,000 
85.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92.000 
04,000 
90.000 
98,000 
100,000 
102,000 
104,000 

106, 000 1 


Inch, 

0. 

.000200 
.000383 
.000550 
.000683 
.000850 
.001017 
.001183 
.  OOIS-SO 
.00)383 
.001417 
.001433 
.001500 
.001533 
.001567 

..001617 
.001650 
.001683 
.001750 
.001800 
.001867 
.001917 
.002017 
.002083 
.002283 
.002383 
.002517 
.002683 
. 003017 
.003633 
.004750 
.006433 
.008217 
.009950 
.011450 
.013200 
.014950 
.016667 
.  018617 
.020833 
.022750 
.025333 
.027700 
.030338 
.033800 
.036617 
.040333 
.045000 
.0517 
.0583 
.0700 
.0967 
.1083 


Sa«)ce88ive 

elonsfttion 

perlncb. 


Inch. 


0. 


.000200 
.000183 
.000167 
.000133 
.000167 
.000167 
.000166 
.000167 
.000033 

.ooooru 

. 000016 
.000067 
.000033 
.  000034 

.  ooooro 

.000033 

.000033 

.000067 

.000050 

.000067 

.000050 

.000100 

.000066 

.000200 

.000100 

.000134 

.000166 

.000334 

.000616 

.001117 

.001683 

.001784 

.  001733 

.001500 

.001750 

.001750 

.001717 

.001950 

.002216 

.001917 

.002583 

.002367 

.002633 

.002967 

.  003317 

.  003716 

.004667 

.0067 

.0066 

.0117 

.0267 

.0116 


Peimaqent 

KC't. 


SaccoMivf^ 
permanent 

801. 


Bemarks. 


Inch. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


I 


Initial  load. 


.000017 


f     I 


.oooor 


.000033 


.000016 


.000083 


.000050 


Elastic  limit. 


000300 


.000933 


.000217 


.000633 


Tensile  strength. 
Load  at  time  of  rapture. 


General  aummarif. 

Tensile  strength  per  square  inch  of  oriffinal  section '. pounds. .    106i,000 

Blastio  limit  per  square  inch  of  oriifinal  section do 68,000 

Elongation  per  inch  after  rupture inch..      0.1817 

ElnngatioD  per  inch  under  strain  at  elastic  limit do 001917 

Reduction  in  diameter  appoint  of  rupture do 004 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  surface. granular,  dull  center 

Elongation  of  inch  sections ".09,  ".14, ''.23*,  ".U, 'Ml. ".« 
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No.  666. 
Marks,  "»t«^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6''. 


Applied  loads. 


ToUL 


Potmdt. 
250 
1.250 
2.500 
8.750 
6.000 
0.250 
7,500 
8,760 
10,000 
10.250 
10.500 
10.750 
11.000 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
12.750 
18.000 
18,250 
18,500 
18,750 
14,000 
14,250 
14.500 
14,750 
15,000 
16,500 
16.000 
10, 500 
17.000 
17.600 
18,000 
18,500 
10,000 
10.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
28,000 
23.600 
24,000 
24,500 
26,000 
2^600 
20,000 
20,600 
20^640 
24,000 


Per  square 
inco. 


Pcwndt. 
1.000 
6,000 
10.000 
16.000 
20.000 
26,000 
30.000 
86.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
53,000 
64,000 
66,000 
60,000 
67,000 
68,000 
50,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,100 


Elon^tion 
per  inch. 


Jnoh. 
0. 

.000150 
.000817 
.000483 
.000633 
.000800 
.000967 
.001188 
.001300 
.001817 
.001360 
.001888 
.001438 
.001467 
.001517 
.001567 
.001617 
.001650 
.001700 
.001767 
.001850 
.001017 
.002050 
.002188 
.002450 
.002667 
.002817 
.003083 
.003500 
.004588 
.005688 
.007088 
.008888 
.010400 
.012000 
.013788 
.015667 
.017550 
.019500 
.021367 
.023767 
.026167 
.028867 
.031267 
.034750 
.038338 
.042267 
.0500 
.0550 
.0683 
.0783 
.0917 
.1200 


SacceMive 

eloDgation 

per  inch. 


Inch. 
0. 

.000150 
.000167 
.000166 
.000150 
.000167 
.000167 
.000166 
.000167 
.000017 
.000033 
.000033 
.000050 
.000034 
.000050 
.000050 
.0^0050 
.000033 
.000050 
.000067 
.000083 
.000067 
.000133 
.000133 
.000267 
.000117 
.000250 
.000216 
.000467 
.001068 
.001000 
.001500* 
.001800 
.001517 
.001600 
.001783 
.001684 
.001888 
.001950 
.001867 
.002400 
.002400 
.001700 
.002400 
.003483 
.003583 
.003934 
.007733 
.0050 
.0133 
.0050 
.0184 
.0283 


Permanent 
act. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


000067 


000350 


001400 


Snocessivo 

permanent 

set. 


JneA. 


0. 


.000017 


.000050 


.000288 


.001060 


Remarks. 


Initialload. 


Blaatle  limit. 


Tensile  strength. 
Load  at  dme  of  mptnre. 


General  summary. 

Tenille  strength,  per  square  inch  of  original  section poands..    106,160 

Blasticlimlt  per  square  inch  of  original  section do 60,000 

Blongation  per  inch  after  rupture inch..      0.1650 

Klongatlon  per  inch  under  strain  at  elastic  limit T do <)0t700 

Bednction  in  diameter  at  point  of  rupture do 094 

Iledoetion  in  area  after  rupture,  per  centum  of  original  section 80.6 

PositloB  of  rapture 'MO  fhnn  middle  of  stem 

Chanoterof  btokoosurfaoe giMialar,  dull  center 

^  -  of  tBOh  iiOtfon* 'Ml,'M4,".86*,".i9,".lB,'MX 


Ui 


TESTS   OF   IRON   AND   ^TM^L. 


No.  667. 

Marks,  12  »^«3£ 

Diameter,  /'664.  • 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


Applied  loftds. 


Total. 


Founds. 
250 

1,250 
2,600 
8,750 
6,000 
6.250 
7,600 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12,500 
12.760 
13,000 
13,250 
18,500 
18,750 
14,000 
14,250 
14.500 
14,750 
15,000 
16,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
28,000 
23,500 
24,000 
24,500 
25,000 
25,F00 
26,000 
26,400 
28,900 


Per  ■qa»re 
incli. 


Poundt. 
1,000 
6.000 
10,000 
15, 000 
20, 000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
78, 000 
78.000 
80,000 
52, 000 
84,000 
86,000 
88,000 
90,000 
92. 000 
94,000 
90,000 
08.000 
100,000 
102, 000 
104,000 
105, 600 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000617 
.000800 
.000983 
.001117 
.001300 
.001317 

•001350 
.001383 
.001433 
.001467 
.001533 
.001583 
.001638 
.001683 
.001788 
.001867 
.002000 
.002133 

002283 
.002433 
.002833 
.003017 
.003383 
.003750 
.004483 
.005500 
.006833 
.008333 
.009717 
.011838 
.013417 
.015250 
.016950 
.010017 
. 020833 
.023083 
. 025383 
.  027850 
.  030717 
.  033700 
.  037183 
.041383 
.045833 
.051667 
.059383 
.0700 
.0950 
.1150 


SacoeeslTe 
elongation 
per  inch. 


Inth. 

.'oooloo 

« 000167 

.000166 

.000184 

.000183 

.000188 

.000134 

.000183 

.000017 

.000033 

.000033 

.000050 

.000034 

.000066 

.000050 

.000050 

.000050 

.000100 

.000084 

.000133 

.000133 

.000150 

.000150 

.000400 

.000184 

.000366 

.000367 

.000733 

.001017 

.001333 

.001500 

.001884 

.002116 

.001584 

.001833 

.001700 

.002067 

.001816 

.002250 

.002300 

.002467 

.082867 

.002983 

.00348^ 

.004200 

.004450 

.005834 

. 007716 

.  010617 

.0250 

.0200 


Pennanent 
•et 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


a 


SuooeetiTe 

elongation 

set. 


JikA. 


0. 


Bemarka. 


Initial  load. 


.000083 


.000483 


003200 


000088 


Elastic  limit. 


.000400 


.001717 


• . 


Tensile  strefagth.  ' 

Load  at  time  of  mptare.  i 


General  aummartf. 

Tensile  strength  per  square  inch  of  original  section pounds..    105,^ 

Elastlo  limit  per  sqaare  inch  of  original  section I'C"      i^!22 

Elongation  per  inch  after  rupture incn..      ^I4n 

Elongation  per  inch  under  strain  at  elastic  limit Jo ""'JS 

Eedaction  indiameter  at  point  of  rapture *»° —         •J** 

Beduction  In  area  af teAnpture,  per  centum  of  original  section -  -  ■  •• ----,•         «»• « 

PosiUon  of  rupture ".4  ftom  middle  of  etcm 

Character  of  broken  surftice ;,  SF^jJf!;  ,T*ifVi'#,?*/f ^ 

XlongatioB  of  inch  sections ".  10.  ".18,  ".16,  ".M.". 18. 'MO 
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No.  476. 
Tension  Test. 


Marks  on  bar  ^  f  b» 
Diameter,  ''.664. 
Sectional  area,  .25  square  incb. 
Length,  6''. 


Applied  loftda. 


Total. 


Poundt. 
250 

2,600 
8.750 
6,000 
6, 2h0 
7,600 
8,750 
10.000 
JO.  250 
]0,  fOO 
10, 750 
11,000 
11,230 
ll,.'iOO 
11,750 
12,000 
12,250 
12,500 
12,750 
18.000 
13,250 
13,500 
13, 7M 
14,000 
14,250 
14,500 
14,720 
15,000 
15.500 
18.000 
18,600 
17,000 
17.500 
18,000 
18.500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
26,000 
28,500 
27,000 
27,820 
25,800 


Persqaare 
incn. 


PoundM. 
1.000 
5.000 
10,000 
15,000 
20.000 
25.000 
30.000 
85,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
48,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
64,000 
55.000 
58.000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
102,000 
104,000 
106,000 
108, 000 
109, 280 


EloD|BpatioD 
per  inch. 


0. 


Inch. 


.000067 

.000200 

.0003:13 

.000500 

.000(550 

.000)^{3 

.001000 

.001167 

.001200 

.001233 

.  001267 

.001317 

.  001350 

.001400 

.001433 

.001483 

. 001517 

.001567 

.001017 

.001683 

.  001767 

.001867 

.001987 

. 002100 

.002233 

.002383 

.002550 

.002850 

.003533 

.004383 

.005550 

.008800 

.008333 

.009833 

.OLlS.'iO 

.012867 

.014667 

. 016367 

.018167 

.019833 

.022117 

.  024200 

.  020667 

. 029167 

.  032000 

.035000 

.  038333 

.042217 

.047167 

.  052067 

.060000 

.0767 

.1083 


SoccesAive 

eloDjration 

per  inch. 


Inch. 


0. 


.000067 

.000133 

.000133 

.000167 

.000150 

.000183 

.000167 

.000167 

.000033 

.000033 

.000034 

.000030 

.000033 

.000050 

.000033 

.  000050 

. 000034 

.  0000.10 

.000050 

.000086 

.000084 

.  000100 

.000100 

.000133 

.000133 

.000150 

.  000167 

.000300 

.000683 

.000800 

.001217 

.001250 

.001533 

.001500 

.001517 

.001517 

.001800 

.001700 

.001800 

.001666 

.002284 

.002083 

. 002467 

.00*2500 

.0028:)3 

.003000 

.003333 

.003884 

.004950 

.005500 

.007333 

.0167 

.0318 


Permanent 
set. 


Inch. 
0. 

-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 


Saccesatve 

permanent 

sot. 


Inch, 
0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


-.000017 


0. 


H^.' 000017 


.000200 


.000850 


.000034 


.000183 


.000650 


B«nuurks. 


InitialloMT. 


Elastic  limit. 


Ultimate  stren^tli. 
Load  at  time  of  roptnre. 


General  summary. 

Specific  gravity 7.8568 

Hardnees 22.64 

Tensile  scrength  per  sqaarn  inch  of  oriicinal  section pounds. .    109, 280 

Blastic  limit  per  sqaare  inch  of  original  section do. .. .      54. 000 

Eimgation  per  inch  after  rupture inch..      0.1217 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Seduction  in  diameter  at  point  of  rupture  do 004 

ICednctlon  in  Area  after  mptnie,  per  centum  of  original  section 80.6 

Position  of  rupture 2"  from  neck 

Cltaraoterof  broken  tnrfkoe fine  granular  with  dull  center 

XloDgatiimoflBOhMetioiit ''.09  (".25  fractured  MCtioii),  ".16,  'MO,  M7,  ".07 
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TESTS   OP  IROK  AND   STEEL. 


No.  477. 

Tension  Test 
Marks  on  bar,  13  RB, 

Diameter,  '^564 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loads. 


Total. 


Pounds. 
250 
1.200 
2,000 
B.750 
5,000 
8.250 
7,500 
8,750 
10,000 
10,2.'i0 
10,  .'iOO 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,  .500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18.000 
18.500 
19, 000 
19,000 
20.000 
20,500 
21,000 
21,500 
22.000 
22,u00 
23.000 
28,500 
24,000 
24,500 
25,000 
25,290 
22,600 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100, 000 
101, 160 


EloDf^atioD 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000467 
.000600 
.000750 
.000017 
.001083 
.  001267 
.001283 
.001333 
.001367 
.001400 
.  001433 
.001500 
.001533 
.001583 
.001650 
.001717 
.001800 
.002050 
. 002233 
.002567 
.003183 
.003567 
.003983 
.004783 
.005367 
.006488 
'.  007550 
.009300 
.010850 
.012667 
.  014333 
.  016167 
.017917 
.019883 
.022183 
.024.333 
.026833 
.029667 
.032500 
.035667 
.039167 
.043500 
.048750 
.056167 
.064000 
.0800 
.1050 


Sacoesslve 
eloneation 
per  inclL 


Inch. 

0. 

.000100 
.000167 
.000200 
.000138 
.000150 
.000167 
.000166 
.000184 
.000016 
.000030 
.000034 
.000033 
.000033 
.000067 
.000033 
.000050 
.000067 
.000067 

..000083 
.000250 
.000183 
.000334 
.000616 
.000384 
.000416 
.000800 
.000584 
. 001116 
.001067 
.001750 
.001550 
. 001817 
.001666 
.001834 
.001750 
. 001916 
.002350 
.002150 
.002500 
.002834 
.002833 
.003167 
.003500 
.004333 
. 005250 
.006417 
.008833 
.0160 
.0250 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 


Sacoesslve 

permanent 

set 


Ineh. 


0. 


Remarks. 


Initial  load. 


000033 


000117 


,001317 


,004250 


.000017 


0. 


.000016 


.000084 


.001200 


.003938 


Elastic  limit. 


Ultimate  streof^. 
Load  at  time  of  rupture. 


General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds..    101, 160 

Elastic  limit  per  square  inch  of  original  section do....     51,000 

Elongation  per  incn  after  rupture inch..      0. 1483 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rnptnre do....         .  114 

Reduction  in  area  after  rapture,  per  centum  of  original  section 30.4 

Position  of  mptaie  •■  -...^,40  from  neck 

Charaottrof  oroken  surfiMo fine  grsnnlar,  with  dnll  center 

SlongfttionofiiiobMOtiOBS. lO^'C'^sa  ftvotored  seotion),  ".18,  Ml, 'MO,  ".07 
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No.  478. 
TeMian  Test. 


Marks  on  bar,  ^5®* 

Diameter/ ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


T»W-    '■"inT'" 


Pounda. 
250 
1,250 
2.500 
8,750 
5,000 
8.250 
7.500 
8,750 
10,000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15.500 
10,000 
10,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22.500 
23,000 
23,500 
24.000 
24,500 
25,000 
25^600 
26,000 
20,500 
27,000 
27.050 
25,000 


PottfUif. 

1.000 
5^000 
10,000 
15,000 
20,000 
25.000 
.30, 000 
35,000 
40,000 
41,000 
42, 000 
4:1,000 
44,000 
4\000 
46,000 
47.000 
48.000 
48,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
50,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
94,000 
96,000 
08.000 
100,000 
102.000 
104,000 
106,000 
108,000 
108,200 


Elongatioik 
per  Inch. 


0. 

.000088 
.000250 
.000417 
.000583 
.000733 
.000900 
.001067 
.001267 
. 0012^3 
.  001817 
.001850 
.001400 
.001433 
.001483 
.001533 
.001567 
.001617 
.001700 
.001733 
.001783 
.001817 
.  001917 
.001983 
.002133 
.002233 
.002417 
.002583 
.002933 
.003538 
.005000 
.006167 
.007007 
.009250 
.  010800 
.012533 
.  014083 
.015833 
.  017533 
.019838 
.  021500 
.023500 
.035833 
.028200 
.030833 
.032200 
.  036917 
.040833 
.046083 
.  051000 
.058333 
.0700 
.0900 
.1067 


SaccesaiTe 

eloontion 

perlnoh. 


Inoh. 
0. 
.OOOONI 
.000167 
.000187 
.000106 
. OOOIRO 
.000167 
.000167 
.  000200 
.000010 
.000031 
.000033 
.000050 
.000033 
.000050 
.000050 
.000034 
.  OOi  050 
.000083 
.000033 
000050 
.000034 
.000100 
.000066 
.000150 
.000100 
.000184 
.000166 
.000350 
.000600 
.001407 
.001167 
.001500 
.001588 
.001550 
.001783 
.001550 
.001750 
.001700 
.001800 
.002167 
.002000 
.002888 
.002867 
.002688 
.001367 
.  004717 
.003916 
.005250 
.004917 
.007338 
.011667 
.0200 
.0107 


PermAnent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 


SnoceMlTe 

petmonent 

set. 


Inth. 
0. 


.000017 


.000017 


000017 


.000007 


.000050 


.000217 


000917 


.000150 


.000700 


Bemarks. 


loitlslload. 


Elastic  limit. 


Ultimate  strenn^th. 
Load  at  time  of  rnptnre.j 


OenertU  summary. 

Tensile  strength  per  square  inch  of  orizinal  section poands. 

Elastic  limit  per  square  inch  of  original  section t'C 

Elongation  per  inch  after  mptare yich . 

Ekmgation  per  inch  nnder  strain  at  elastic  limit a" 

Eedactlon  in  diameter  at  point  of  mptare do . . . 

Redaction  in  area  after  mptare,  per  centam  of  original  section .-  - . 

Position  of  mptare ".50  from  middle  of  stem 

Character  of  broken  sarface flnegranalar,  with  dall  center 

Elongation  of  inch  sections ^ ".08,  ".10  (".20  fractnred  section),  ".12,  ".10  ".08 

S.  Ex.  36 35 


108,200 

55.000 

0.1233 

.001983 

.094 

80.6 
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No.  479. 

Tension  Test 

Marks,  ^^4"*' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6^^ 


Applied  l<mds. 


Total. 


Potmdt, 
250 
1,250 
2.500 
8,750 
5,000 
6,250 
7.600 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,600 
14,750 
16,000 
15,500 
16.000 
16,500 
17,000 
17.500 
18,000 
18.500 
10,000 
19.500 
20,000 
20.600 
21,000 
21,500 
22,000 
22,600 
28.000 
28,500 
24.000 
24,500 
24,520 
22,100 


Pcrsqiiare 
incn. 


Pounds. 
1.000 
6,000 
10,000 
15.000 
20.000 
25.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63.000 
54.000 
65,000 
56,000 
67,000 
54,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
98,080 


Blon^tion 
per  iDob. 


Inch. 
0. 

.000117 
.000283 
.000433 
.000600 
.000750 
.000917 
.001083 
.001250 
.001283 
.00133.") 
.001967 
.001433 
.001467 
.001538 
.001617 
.001667 
.002088 
.003300 
.003633 
.004300 
.004833 
.005417 
.006333 
.006817 
.007367 
.008350 
.009000 
.009833 
.011167 
.013000 
.014683 
.  016433 
.018300 
.020183 
.022583 
.024833 
.027750 
.030000 
.038217 
.085917 
.039500 
.043867 
.049050 

055338 
.068000 
.0800 
.1050 
.1200 


Saccemive 

oloaeation 

perlnch. 


Ifieh. 

0. 

.000117 
.000166 
.000150 
.000167 
.000150 
.000167 

•.000166 
.000167 
.000033 
.000150 
.000034 
.000066 
.000034 
.0000^ 
.000084 
.000050 
.000416 
.001217 
.000:133 
.000667 
.000533 
.000584 
.000016 
.000584 
.000450 
.000983 
.000650 
.000833 
.0013.^ 
.001833 
.001683 
.001750 
.001867 
.002083 
.002200 
.002250 
. 002917 
.00C250 
.003217 
.002700 
.003583 
.004367 
.005183 
.006283 
.0076^7 
.0170 
.0250 
.0150 


I 


PermiDoot 
set. 


SaooeasiTe 

permanent 

•et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


/neft. 


0. 


Remarkft. 


Initial  load. 


000050 


000050 


001600 


001650 


004183 


.007550 


.002588 


.003367 


Blactic^imit. 


Ultimate  strength. 
Load  ttt  time  of  rnpiiure. 


General  ewnmary. 

Tensile  strength  per  sqaoie  inch  of  original  section ^ pounds..     96,080 

Elasticlimit per  square  inch  of  originaTsection do 48^000 

Elongation  per  inoh  alter  rupture « inch..     0.1488 

Elongation  per  inch  under  strain  at  elastic  limit do 001667 

Reduction  in  diameter  at  point  of  rapture do 184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture ".8  from  middle  of  stem 

Character  of  broken  surfiuse dull,  sponiry.  alighty  granular 

Elongation  of  inch  flections 'M2,  »M  <".Sl/rBotiiied  Motion), ^.11,  '°.U,  ".08 
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No.  546. 
Marks,  "»5»>^ 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6". 


Applied  loads. 


ToCaL 


Founds. 

260 

1,250 

2,600 

8,750 

6.000 

fl;250 

7,600 

8,750 

10.000 

10,260 

10,600 

10,750 

11,000 

a  260 

11,600 

11,750 

12,000 

12,250 

12; 500 

12,750 

13,000 

18,250 

18,500 

18,750 

14.000 

14^250 

i4«aoo 

14,750 
16,000 
16,250 
15^500 
16,750 
18,000 
10,250 
16,500 
16,750 
17,000 
17,260 
17,500 
18,000 
18^500 
18,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22^000 
22,500 
28,000 
28,500 
24,000 
24,600 
25,000 
25^500 
28,000 
20;  500 
27.000 
27,600 
28,000 
28;  500 
88,860 
20;  700 


Pertqnare 
tnoA. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48;  000 
50,000 
61.000 
52,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
50,000 
60,000 
61,000 
62,000 
83,000 
64,000 
65,000 
66,000 
87,000 
88.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
80.000 
02,000 
04,000 
06,000 
86,000 
100,000 
102,000 
104.000 
106,000 

108;  000 

110,000 
112,000 
IK  000 
114,600 


BlonntiQii 
perinoh. 


Inch, 


0. 


.000188 

.000300 

.000450 

.000667 

.000817 

.001060 

.001217 

.001388 

.001400 

.001450 

.001488 

.001533 

.001583 

.001617 

.001650 

.001688 

.001717 

.001750 

.001783 

.001833 

.001867 

.001800 

.001830 

.001883 

.002017 

.002050 

.002088 

.002117 

.002188 

.002267 

.002300 

.002350 

.002450 

.002583 

.002700 

.002883 

.008250 

.003517 

.004250 

.005467 

.006833 

.008500 

.010088 

.012017 

.018700 

.015407 

.017867 

.010500 

.021138 

.02)283 

.026767 

.028167 

.030667 

.038867 

.037383 

.040717 

.045467 

.061088 

.0617 

.0733 

.0900 


SnooeosiTe 

eloDsatioii 

perlnob. 


Inch. 


0. 


.000183 

.000167 

.000150 

.000217 

.000150 

.000233 

.000167 

.000106 

.000017 

.000050 

.000033 

.000050 

.000050 

.000034 

.000033 

.000088 

.000034 

.000033 

.000038 

.000050 

.000034 

.000033 

.000050 

.000033 

.000034 

.000033 

.000038 

.000034 

.000060 

.000084 

.000038 

.000050 

.000100 

.000133 

.000117 

.000183 

.000367 

.000267 

.000733 

.001217 

.001366 

.001667 

.001583 

.001034 

.001688 

.001767 

.001900 

.002188 

.001633 

.002150 

.002484 

.002400 

.002500 

.003200 

.003406 

.003884 

.004750 

.005566 

.010667 

.0116 

.0167 


Pemiaiieiit 
not 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


0. 


.000050 


000833 


Saoceuive 

permanent 

act 


Inch. 


0. 


.000050 


000788 


Initial  load. 


Elastio  Umit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile strenicili  per  square  inch  of  original  section pounds.. 

Xlaado  limit  per  sqaare  inch  of  orlginaTseotion do — 

Bongatlon  per  inen  after  mptare inch.. 


114,600 
64,000 
0. 1017 

.002350 


27.6 


Elongation  per  inch  under  strain  at  elastic  limit do 

BediMtioB  in  diameter  at  point  of  rnptare do 

Bedaotlon  in  area  after  rnptare,  per  centam  of  original  seotioa 

Poaltionofntptare ^ ".75  from  neok 

Chaneter  of  broken  snrflioe flue  granular,  dull  center 

ElongiitUm  of  inoh  sections ".2l*,".Il,".O«,".06,v.o6,''.O8 
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Fo.  647. 

Marks,  i«Y'^ 

Diameter,  ^^664. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


Total. 


Poundt, 
250 
1,260 
2,600 
8,760 
6,000 
6,250 
7,600 
8,760 
10,000 
10,260 
10,500 
10,750 
11,000 
11«260 
11,600 
11,760 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
18,500 
18,760 
14,000 
14.260 
14,600 
14,750 
15,000 
15,250 
15,600 
16,750 
16,000 
16,250 
16,600 
16,760 
17,000 
17,250 
17,600 
18.000 
18,600 
19,000 
10,500 
20,000 
20, 600 
21,000 
•21,500 
22,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25,000 
25,600 
22,400 


Per  square 
iDcn. 


Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52.000 
63,T)00 
54,000 
65,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,600 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
98,000 
100,000 
102,000 


EloDffStion 
peruiob. 


Inch, 

0. 

.000100 

.000200 

.000400 

.000567 

.000767 

.000960 

.001133 

.001860 

.001883 

.001438 

.001467 

.001517 

.001550 

.  001617 

.001650 

.001667 

.001700 

.001783 

.001800 

.001850 

.001883 

.001950 

.002033 

.  002183 

.002367 

.002700 

.002967 

.003760 

.004333 

.005200 

.  003700 

.006700 

.007500 

.008533 

.009217 

.010088 

.011088 

.012133 

.014167 

.016783 

.  017800 

.010800 

.022000 

.024467 

.027000 

.029683 

.032833 

.036800 

.040088 

.045167 

.050338 

.059500 

.0767 

.1017 


Sacoessive 

eloDgatJon 

per  inch. 


IneL 
0." 

.000100 
.000100 
.000200 
•.000167 
.000200 
.  000183 
.000183 
.000217 
.000033 
.000050 
.000034 
.000050 
.000033 
.000067 
.000033 
.000017 
.000033 
.000083 
.000017 
.000050 
.000033 
.000067 
.000083 
.000150 
.000184 
.000333 
.000267 
.000783 
.000583 
.000867 
.000500 
.001000 
.000800 
.001038 
.000684 
.000866 
.  001000 
.001050 
.002084 
.  001616 
. 002017 
.002000 
.002200 
.002467 
.002533 
.002633 
.003200 
.003467 
.003788 
.005084 
. 005166 
.009167 
.0172 
.0250 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Saooessive 

permanent 

set 


Kemarks. 


Inch. 
0. 


0. 


0. 


000050 


001300 


000050 


001260 


Initial  loail. 


Elastic  limit. 


Tensile  strengtli. 
Load  at  time  of  rapture. 


General  wmmary. 

Tensile  strength  per  sqnareinch  of  original  section *.^ ..^..  ......ponnds..    102,000 

Slasticlimit  persqoare  inch  of  origiual  section «     u"      J*;KJ 

BloQgation  per  tncn  after  niptare incn..      ^k.isn 

Etoncation  perinch  under  strain  at  elastic  limit "o ""'*S 

Redaction  in  diameter  at  point  of  rapture —  - "o 'J** 

Re<Inction  in  area  after  rapture,  per  centum  of  original  section ;  /  *  -         ^^^ 

PoeiUon  of  rupture f. --.; .....i;  6  from  neck 


rr 


^njB^o-:^ 


SEx36491 


JZJtlf^O-M 
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No.  534. 

TenHon  Test. 
Marks  on  bar,  i*  bb«i 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Length,  6". 


Applied  loads. 


Total. 

Per  square 
inch. 

Pounds, 

PoundM. 

2.50 

1,000 

1.250 

5,000 

3,500 

10,000 

8,750 

15,000 

5,000 

20,000 

fl»250 

25.000 

7,600 

30,000 

8.750 

35,000 

10,000 

40,000 

10,250 

41,000 

10.500 

42,000 

10,750 

43,000 

11.000 

44,000 

11,250 

45,000 

11,500 

40,000 

11.750 

47,000 

12,000 

48,000 

12,250 

40.000 

12,600 

50,000 

12.760 

51,000 

13.000 

52.000 

13.250 

53,000 

13.500 

54,000 

13.750 

55,000 

U.000 

56,000 

14.250 

57,000 

14.500 

58,000 

14,750 

69.000 

15^000 

60.000 

15.250 

61,000 

15.500 

62,000 

16.750 

63.000 

16,000 

64.000 

16,500 

66.000 

17,000 

68,000 

17,600 

70.000 

18,000 

72,000 

18,500 

74,000 

10,000 

76,000 

10,600 

78,000 

20,000 

80,000 

30,600 

82,000 

21,000 

84.000 

21,500 

86,000 

22,000 

88,000 

22,500 

00,000 

23,000 

02,000 

23,600 

94,000 

24,000 

96,000 

24,500 

98,000 

25,000 

100,000 

25,500 

102,000 

26.000 

104.000 

20,600 

106,000 

27,000 

108,000 

27,300 

100,560 

23,800 

Elongation 
per  inch. 


Inch. 


D. 


.000133 

.000317 

.000467 

.000638 

.000800 

.000950 

.001188 

.001300 

.001300 

.001850 

.001367 

.001400 

.001450 

.001467 

.001533 

.001567 

.001588 

.001617 

.001050 

.001700 

.001717 

.001783 

.001800 

.001650 

.001888 

.001938 

.001983 

.002117 

.002583 

.002888 

.003350 

.00(050 

.005283 

.007838 

.009000 

.010800 

.011517 

.018200 

. 014017 

.017250 

.018217 

.020167 

.022250 

.  024150 

.028717 

.020200 

.032183 

.035200 

.038383 

.042450 

.048167 

.054167 

.063750 

.0783 

.1233 


Sacoeesive 

tiongaUon 

per  inch. 


Inch. 

0. 

.000133 
.000184 
.  000150 
.000166 
.000167 
.000150 
.000183 
.000167 

0. 

.000050 
.000017 
.000033 
.000050 
.000017 
.000066 
.000034 
.000016 
.000034 
.000038 
.000050 
.000017 
.000066 
.000017 
.000050 
.000033 
.000060 
.000050 
.000184 
.000466 
.000300 
.000467 
.000700 
.001233 
.002050 
.001667 
.001800 
.000717 
.001683 
.001717 
.002333 
.000967 
.001950 
.002083 
.001900 
.002567 
.002483 
.002983 
.  003017 
.003133 
.  004117 
. 005717 
.006000 
.009583 
.014550 
.0450 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

.000017 
.000033 
.00t038 
.000060 
.000050 


.000050 


.000030 


000067 


,000217 


Saooessiye 

permanent 

set. 


Bemarks. 


Inch. 


0. 


.000017 
.000016 

0. 
.000017 

0. 


.0000x7 


.000150 


Initial  load. 


ElaatioUmit 


Ultimate  streugth. 
Load  at  time  of  raptare. 


General  summary. 

Speeiflo  gravity 7.8481 

Hardness 28.70 

Tensile  strength  per  square  inch  of  original  section pounds..      109, 6€0 

Slastio  limit  per  jMoare  inch  of  original  section do....       69.000 

Xlongation  perincnalter  raptare inch..       0.1583 

Elongation  per  ioch  tinder  strain  at  elastic  limit do 001983 

Reduction  in  diameter  at  point  of  rupture .« do .124 

Keductlon  in  area  after  ruptare,  per  centum  of  original  section  89.2 

Position  of  rupture 2'' from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Slongation  of  inch  section ".11  (".38  fk«ctnred  section),  ".16,  ";i2,  'Ml ,  'MO 
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No.  536. 

Teftsian  Test 


Marks  on  bar,  ^»^<^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  &'. 


▲pplied  loads. 


TotaL 


250 
l«2fl0 
2,600 

0,000 
0.250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
rA260 
12»600 
12,750 
18,000 
18»250 
18,500 
18,750 
14,000 
14,250 
14,600 
14,750 
18,000 
16,250 
15,500 
16^750 
16,000 
16,250 
16,500 
17,000 
17.500 
18,000 
18.500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
85.000 
25,500 
26.000 
26,500 
27,000 
27,290 
28,900 


P«r  iqiiare 
inch. 


POttfUlf. 

1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
56,000 
56,000 
57,000 
68.000 
60,000 
00,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78^000 
80,000 
82,000 
84.000 
86,000 
68,000 
90,000 
92.000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
109,100 


Elongation 
per  inches. 


JjmA. 
0. 

.000100 
.000267 
.000488 
.000583 
.000717 
.000883 
.001083 
.001233 
.001267 
.001300 
.001317 
.001350 
.001383 
.001433 
.001467 
.001483 
.001550 
.001507 
.001617 
.001650 
.001683 
.  001717 
.001750 
.001800 
.001833 
.001883 
.001900 
.001983 
.002050 
.002383 
.002817 
.003333 
.003967 
.004867 
.006383 
.007850 
.009467 
.011017 
.012667 
.014333 
.016067 
.018050 
.019833 
.022500 
.024667 
.026083 
.028667 
.0:il533 
.034500 
.038167 
.  042217 
.  047167 
.053333 
.063333 
.0783 
.1117 


SnooeasiTe 

elongation 

per  inch. 


IfUh, 

0. 

.000100 
.000167 
000166 
.000150 
.000184 
.000166 
.000200 
.000150 
.000034 
.000033 
.000017 
.000033 
.000033 
.000050 
.000034 
.000016 
.000067 
.000017 
.000050 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.000083 
.000067 
.000333 
.000434 
.000516 
.000634 
.000900 
.001516 
.  (101417 
.001617 
.001550 
.001650 
.001666 
.001734 
.001983 
.001783 
.002667 
.002167 
.001416 
.002584 
.002866 
.002067 
.003667 
.004050 
.004950 
.006166 
.010000 
.014967 
.0334 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 


SneeeaaiTe 

pennanont 

aet. 


Jnek, 


0. 


Bemarka. 


IniUalload. 


0. 


000017 


.000050 


000017 


.000033 


Blaatio  limit 


Ultimate  atruigth. 
Load  at  time  of  rupture. 


General  vtnnmary. 

Tensile  strength  per  square  inch  of  original  section ponnds 

Elaaticlimit,  per  square  inch  of  original  section do  . 

Slongation  per  inch  afker  rupture inch 

Klongatlon  per  inch  under  strain  at  e1as#D  limit do . . 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture  at  middle  of  stem. 

Character  of  broken  sarlhoe silky  interspersed  with  line 

Blongation  of  inch  sections.' ^  00  ".18  (".  28  fractured  aeotions),  ", 


109,160 

61,000 

O.1O0O 

.002050 

.184 

41.» 

lulation 
.16,  MO 


f 
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No.  636. 

Tension  Te9U 
Marks  on  bar,  12  »B,  I 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loada. 


JTotal. 


Poumdt, 
250 
1.2S0 
2,500 
8,750 
5.000 
6. 250 
7.500 
8.750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,760 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
18,600 
18,750 
14,000 
14,250 
14,600 
14,750 
16.000 
15.250 
16,500 
15,750 
je.000 
16.500 
17.000 
17,500 
18,000 
18.500 
10,000 
18,600 
20,000 
20.600 
21,000 
21,600 
22,000 
22,600 
23,000 
28,600 
24,000 
24,500 
26,000 
25,600 
28.000 
26,600 
27,000 
27,090 
23,800 


Per  square 
incli. 


PoundM. 
1.000 
6,000 
10,000 
16.000 
20,000 
25.000 
80.000 
35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
60.000 
61,000 
5\000 
63.000 
54.000 
5^000 
66,000 
57.000 
68,000 
69,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
00,000 
02.000 
94,000 
Od.000 
98.000 
100,000 
102, 000 
104,000 
106,000 
108,000 
108,200 


Elonipition 
per  inch. 


Inch, 
0. 

.000188 
.000888 
.000450 
.000600 
.000738 
.000938 
.tOilOO 
.001287 
.001283 
.001800 
.001317 
.001367 
.001400 
.0014C7 
.001483 
.001550 
.001507 
.001600 
.001017 
.001650 
.001683 
.001717 
.001750 
.001817 
.001867 
.001900 
.002067 
.002717 
.003388 
.003717 
.004333 
.005033 
.006800 
.008200 
.009833 
.011417 
.013150 
.014500 
.016300 
.018083 
.020000 
.022083 
.024033 
.026550 
.029000 
.031667 
.035000 
.038417 
.042200 
.047000 
.053200 
.062667 
.0733 
.1050 
.1250 


Socoeesiye 

elon^UoD 

per  inch. 


Inch. 
0. 

.000183 
.000160 
.000167 
.000150 
.000133 
.000200 
.000167 
.000167 
.000016 
.000017 
.000017 
.000050 
.000033 
.000067 
.000016 
.000067 
.000017 
.000033 
.000017 
.000033 
,000033 
.000034 
.000033 
.000067 
.000050 
.000033 
.000167 
.000650 
.000666 
^000334 
.000616 
.000700 
.000767 
.002400 
.001633 
.001584 
.001733 
.001850 
.001800 
.001783 
.001917 
.002088 
.001950 
.002517 
.002450 
.002667 
.003333 
.003417 
.003783 
.004800 
.006200 
.009467 
.010633 
.0217 
.0200 


Permenent 
set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


000017 


000017 


000017 


,000700 


SaooeMlTe 

pemuuient 

■et 


Inch. 


0. 


.000017 


0. 


0. 


.000688 


Initial  hMd. 


Elastic  limit 


Ultimate  streni^h. 
Load  at  time  of  rapture. 


General  eummary, 

Teosile  streugtli  per  square  inch  of  oriiciiiA]  seotion pounds. .      108, 200 

JElastio  1  ifflit  per  square  inch  of  original  section do  ...       58. 000 

JSloncatlon per  inoo  after  rupture inch..       0.1650 

EloDKation  per  inch  under  strain  at  elasticlimit do 001900 

Beduction  in  diameterat  point  of  rupture. .do....  .124 

Bedoction  in  area  after  rupture,  per  centum  of  origmal  section 89.2 

Position  of  rupture ".75fkt>m  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

~  ofinchseetioM ".  18, ".  11, ".  12  (".  83  fkmetnred  section), ".  16,  Mi 
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No.  635. 
Tension  Test 


Marks  on  bar,  ^»^<> 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  6f'. 


Applied  loads. 


TotaL 


PoumdM. 
260 
1,250 
2,600 
8,760 
6,000 
0.250 
7.600 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,760 
15^000 
15,250 
15.500 
16.750 
16,000 
16,260 
16,500 
17,000 
17,500 
18.000 
18.500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
2^500 
20.000 
26,600 
27,000 
27,200 
23,000 


P«r  square 
inch. 


Poundt. 

1,000 
6.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49.000 
60,000 
61,000 
62,000 
68,000 
64,000 
56^000 
66^000 
57,000 
68.000 
60.000 
00,000 
61,000 
02,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02.000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
100,160 


Elongation 
per  inches. 


Ineh. 
0. 

.000100 
.000267 
.000488 
.000583 
.000717 
.000883 
.001083 
.001233 
.001267 
.001300 
.001317 
.001850 
.001383 
.001433 
.001467 
.001483 
.001550 
.001567 
.001617 
.001650 
.001683 
.  001717 
.001750 
.001800 
.001833 
.001883 
.001900 
.001983 
.002030 
.002383 
.002817 
.003333 
.003967 
.004867 
.000383 
.007850 
.009467 
.011017 
.012667 
.014333 
.016067 
.018050 
.019833 
.022500 
.024667 
.026083 
.028667 
. 0J1533 
.034500 
.  038167 
.  042217 
.  047167 
.053333 
.063333 
.0783 
.1117 


Saooessire 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000167 
000166 
.000150 
.000184 
.000166 
.000200 
.000150 
.000034 
.000083 
.000017 
.000033 
.000U33 
.000050 
.000034 
.000016 
.000067 
.000017 
.000050 
.000033 
.000033 
.000034 
.000038 
.000050 
.000033 
.000050 
.000017 
.000083 
.000067 
.000333 
.000434 
.000516 
.000634 
.000900 
.001516 
.  U01417 
.001617 
.001550 
.001650 
.001666 
.001734 
.001983 
.001783 
.002667 
.002167 
.001416 
.002584 
.002866 
.002967 
.003667 
.004050 
.004950 
.006166 
.010000 
.014967 
.0334 


Permanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 


Suooessiye 
permanoit 

Mtb 


Bemarks. 


Initial  load. 


0. 


0. 


.000017 


.000050 


.000017 


.000083 


Xlastio  limit 


Ultimate  strength. 
Load  at  time  of  ruptare. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    109,160 

Elastic  limit,  per sqaare  inch  of  original  section do 61,000 

Elongation  per  inch  after  rapture inch..      0.1600 

Elongation  per  inch  under  strain  at  elasfto  limit do 002060 

Redaction  in  diameter  at  point  of  rapture  .,.  do 184 

Redaction  in  area  after  ruptare,  per  centum  of  origioal  section 4L9 

Position  of  rupture  at  middle  of  stem. 

Character  of  broken  snrflM>e silky  interspersed  with  line  graoulatioB 

Elongation  of  inch  sections.' ".09  ".  18  (". 28  fractured  sections),  ".21, ".  16^  ".10 
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No.  536. 

Tension  Test. 
Marks  on  bar,  12  »»•  I 

Diameter,  ^^564. 

Sectional  area,  .25  sqnare  inch. 

Length,  6^'. 


Applied  loada. 


Jotel. 


250 
1,250 
2,500 
8,750 
5.000 
0,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,600 
12,750 
18,000 
18,230 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15^000 
15,250 
16,500 
15,750 
18,000 
10.500 
17,000 
17,500 
18,000 
18,500 
10,000 
18,600 
20,000 
20,600 
21,000 
21,600 
22.000 
22,600 
23,000 
28,600 
24,000 
24,500 
25^000 
25.600 
28.000 
26b  500 
27,000 
27.030 
23,800 


Per  Moare 
incn. 


Powndt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25.000 
90,000 
35.000 
40,000 
41,000 
42,000 
4;f,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
60,000 
51,000 
5'i,000 
53,'000 
54,000 
5^000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63.000 
64,000 
66.000 
68,000 
70.000 
7i,000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92.000 
94,000 
9d.000 
98.000 
100.000 
102,000 
104,000 
106,000 
108,000 
108,200 


Blonjpitioii 
per  inch. 


Inch. 
0. 

.000188 
.000288 
.000450 
.000600 
.000783 
.000988 
.(/OllOO 
.001207 
.001283 
.001800 
.001317 
.001367 
.001400 
.  0014C7 
.001483 
.001550 
.001507 
.001600 
.001017 
.001650 
.001683 
.001717 
.001750 
.001817 
.001867 
.OU1900 
.002067 
.002717 
.003383 
.003717 
.004333 
.005033 
.005800 
.008200 
.009833 
.  011417 
.013150 
.014500 
.016300 
.018083 
.020000 
.022083 
. 024033 
.026550 
.029000 
.031667 
.035000 
.038417 
.042200 
.047000 
.053200 
.062667 
.0733 
.1050 
.1250 


SooceeeiTe 

elongation 

per  inch. 


Inch. 

0. 

.000183 
.000160 
.000167 
.000150 
.000133 
.000200 
.000167 
.000167 
.000016 
.000017 
.000017 
.000050 
.000033 
.000067 
.000016 
.000067 
.000017 
.000033 
.000017 
.000033 
,000033 
.000034 
.000038 
.000067 
.000050 
.000033 
.000167 
.000650 
.000666 

^000334 
.000616 
.000700 
.000767 
.002400 
.001633 
.001584 
.001733 
.001850 
.001800 
.001783 
.001917 
.002083 
.001950 
.002517 
. 002450 
.  002667 
.003333 
.003417 
.003783 
.004800 
.G06200 
.009467 
.010633 
.0217 
.0200 


Permanent 

set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000017 


000017 


000017 


,000700 


SnoooMiTe 
permanent 

aet 


IndL 


0. 


.000017 


0. 


0. 


,000688 


Initial  load. 


Elaatiolimtt. 


Ultimate  utrenKth. 
Load  at  time  of  roptare. 


General  eummary. 

Tenelle  strength  per  aqnare  inch  of  oriidnal  section pounds. .      108, 200 

Elastlo  limit  per  square  inch  of  original  section do  ...       58,000 

Sloogatlon  per  inch  after  rupture inch..       0.1550 

Elongation  per  inch  under  strain  at  elaatic  limit do 001900 

Beduction  in  diameter  at  point  o  f  rupture do  —  .124 

Bednction  in  area  after  rupture,  per  centum  of  origmal  section :....  89.2 

Position  of  rupture ".75  from  middle  of  stem 

Character  of  broken  surface ailky,  interspersed  with  fine  granulation 

~  ofinchseetiooa ".  1«, ".  11,  ".  12  (".  83  fk-actured  section),  M6,  Mi 
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No.  534. 
Tension  Test. 


Marks  on  bar,  ^  ^^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


Total. 


Poundt, 
VM 
1.250 
2,500 
8,750 
5.000 
0,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10.750 
11.000 
11, 250 
11,500 
11,750 
12,000 
12,250 
12.500 
12.750 
13.000 
13.250 
13.500 
13.760 
14.000 
14.250 
14. 500 
14,750 
15,000 
15,250 
15,500 
15,750 
10,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
10,600 
20,000 
20,500 
21,000 
21.500 
22.000 
22,500 
23,000 
23,500 
24.000 
24.600 
25,000 
25,500 
26.000 
20,600 
27,000 
27,390 
28,800 


Per  square 
inch. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
65,000 
56.000 
57.000 
58.000 
50.000 
60,000 
61.000 
62.000 
63.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86,000 
88,000 
90.000 
92,000 
04,000 
90,000 
98,000 
100,000 
102,000 
104.000 
100,000 
108.000 
100,560 


Elongation 
per  mob. 


Inch, 


0. 


.000133 

.000317 

.000467 

.000688 

.000800 

.000950 

.001138 

.001300 

.001300 

.001350 

.001367 

.001400 

.001450 

.001467 

.001533 

.001567 

.001583 

.001617 

.001050 

.001700 

.001717 

.001783 

.001800 

.001850 

.001883 

.001933 

.001983 

.002117 

.002583 

.002883 

.003350 

.004050 

.005283 

.007833 

.009000 

.010800 

.011517 

.013200 

.014917 

.017250 

.018217 

.020167 

.022250 

.024150 

.026717 

.029200 

.032183 

.035200 

.038333 

.042450 

.048167 

.  054167 

.063750 

.0783 

.1233 


Sacoesaive 

elonfration 

per  inch. 


Inch, 

0. 

.  000133 
.000184 
.000150 
.000166 
.000167 
.000150 
.000188 
.000167 

0. 

.000050 
.000017 
.000038 
.000050 
.000017 
.000066 
.000034 
.000016 
.000034 
.000033 
.000050 
.000017 
.000066 
.000017 
.000050 
.000033 
.000050 
.000050 
.000184 
.000466 
.000300 
.000467 
.000700 
.001238 
.002050 
.001667 
.001800 
.000717 
.001683 
.001717 
.002333 
.000967 
.001950 
.002083 
.001000 
.002567 
.002483 
.002083 
.003017 
.003133 
.004117 
.  005717 
.006000 
.009583 
.014550 
.0450 


Permanent 

set 


Inch. 


0. 
0. 
0. 
0. 


.000017 
.000038 
.00t038 
.000050 
.000050 


,000050 


,000050 


.000067 


.000217 


Saocessive 

permanent 

set. 


Remarks. 


Inch. 


0. 


.000017 
.000016 


0. 


.000017 


0. 


.0000x7 


.000150 


Initial  load. 


Elastio  limit 


Ultimate  streusth. 
Load  at  time  or  raptare. 


General  eummary, 

SpeciilograTity 7.8481 

naraness oa  m 


Tensile  strength  per  sqnare  inch  of  oriidnal  section pounds.. 

AJastio  limit  per  souare  inch  of  original  section do..,. 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Bedoction  in  diameter  at  point  of  rupture ^ do.... 

Ked  notion  in  area  after  rupture,  per  centum  of  original  section  »«.« 

Position  of  rupture. '. 2"fromneok 

w£l?^i*'®'A"*^F*""'*.'''*^® silky,  interspersed  with  iine  granuUtion 

iuongation  of  inch  section 'Ml  (".38  fractured  seotion), 'M5,  ":i2, 'Ml, 'MO 


28.70 

100. 6€0 

59,000 

0.1683 

.001983 

.124 

89.2 


550 


TESTS   OF   IRON   AND   STEEL. 


No.  535. 
Tension  Test 


Marks  on  bar,  ^»^^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  6^^ 


Applied  loads. 


TotaL 


Fowada. 
2S0 
1,290 
2.500 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,280 
12,500 
12,750 
18,000 
18,250 
18,600 
18,750 
14^000 
14,250 
14,600 
14,750 
16,000 
15,250 
13.500 
15,750 
18,000 
10,250 
16,500 
17.000 
17,500 
18.000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24.000 
24.500 
25.000 
25^500 
26,000 
26,500 
27,000 
27.290 
23.900 


PersqnAre 
inch. 


Pnwndt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25.000 

:)o.ooo 

35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61.000 
62,000 
68,000 
64,000 
65,000 
66.000 
67,000 
68.000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90,000 
02,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
109.160 


Elongation 
per  inchea. 


Imeh. 
0. 

.000100 
.000267 
.000483 
.000583 
.000717 
.000883 
.001083 
.  001233 
.001267 
.001300 
.001317 
.001850 
.001383 
.001433 
.001467 
.001483 
.001650 
.001567 
.001617 
.001650 
.001683 
.  001717 
.001750 
.001800 
.001833 
.001883 
.001900 
.001983 
.  002050 
.  002383 
.  002817 
.003333 
.003967 
.004867 
.006383 
.007850 
.009467 
.011017 
.012667 
.014333 
.016067 
.018050 
.019833 
.022500 
.024667 
.026083 
.028667 
.  031533 
.034500 
.038167 
.042217 
.  047167 
.053333 
.063333 
.0783 
.1117 


SaooeasiTe 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000167 
000166 
.000150 
.000134 
.000166 
.000200 
.000150 
.000034 
.000033 
.000017 
.000033 
.000033 
.000050 
.000034 
.000016 
.000067 
.000017 
.000050 
.000038 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.000083 
.000067 
.000333 
.000434 
.000516 
.000634 
.000000 
.001516 
.  001417 
.001617 
.001550 
.  001650 
.001666 
.001734 
.001983 
.001783 
.002667 
.002167 
.  001416 
.002584 
.002866 
.002967 
.003667 
.004050 
.004950 
.006166 
.010000 
.014867 
.0334 


Permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000017 


.000050 


Sneceaaive 

permanent 

set. 


Inch, 


0. 


Remarka. 


IniUalload. 


.000017 


.000033 


Blastio  limit 


Ultimate  strengtli. 
Load  at  time  of  rapture. 


General  nummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elaatio  limit,  per  sqaare  inch  of  original  aec tion do — 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elasflo  limit do.... 

Reduction  in  diameter  at  point  of  rupture  — do — 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Poaition  of  rupture  at  middle  of  stem. 

Character  of  broken  surftM>e silky  interspersed  with  floe  granulation 

Elongation  of  hioh  sections.* ".09'M8  (''.  28  fractured  aeoUona),  ".  21,  ".16^  ".  10 


109^160 

61,000 

O.1600 

.002050 

.134 

41.9 
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No.  636. 

Tension  Tat 
Marks  on  bar,  12  b^b,  i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loads. 


JotiO. 


Pounds. 

250 
1,250 
2,500 
8,750 
6,000 
8,250 
7,500 
a  750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,600 
11,7&0 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
19,250 
16^500 
16,750 
10,000 
10.600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20.600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,  OOP 
24,500 
26,000 
2^600 
28.000 
28,600 
27,000 
27,090 
23,800 


Per  aqiiaie 
inch. 


Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80,000 
86,000 
40.000 
41,000 
42,000 
4:1.000 
44,000 
46.000 
48,000 
47,000 
48^000 
40,000 
60,000 
61,000 
6\000 

63;ooo 

64,000 
63,000 
68,000 
67,000 
68,000 
60,000 
60,000 
81,000 
82,000 
83,000 
84,000 
86.000 
88,000 
70.000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,000 
88.000 
88,000 
00,000 
02,000 
94.000 
Od.000 
98.000 
100,000 
102,000 
104,000 
106.000 
108,000 
108,200 


Elonfciition 
per  inch. 


Inch. 
0. 

.000188 
.0U0283 
.000460 
.000600 
.000733 
.000938 
.(lOilOO 
.001287 
.001263 
.001300 
.001317 
.001367 
.001400 
.  0014C7 
.001483 
.001550 
.001507 
.001800 
.001017 
.001650 
.001883 
.001717 
.001750 
.001817. 
.001867 
.OJ1900 
.002087 
.002717 
.003383 
.003717 
.004333 
.005033 
.005800 
.008200 
.009833 
.011417 
.013150 
.014500 
.016300 
.018083 
.020000 
.022083 
.024033 
.028550 
.020000 
.031687 
.035000 
.038417 
.042200 
.047000 
.033200 
.082687 
.0733 
.1050 
.1250 


SaoceMire 

elonsation 

per  inch. 


Inch. 

0. 

.000183 
.000160 
.000187 
.000160 
.000133 
.000200 
.000187 
.000187 
.000018 
.000017 
.000017 
.000050 
.000033 
.000087 
.000018 
.000087 
.000017 
.000033 
.000017 
.000033 
,000033 
.000034 
.000038 
.000087 
.000050 
.000033 
.000187 
.000850 
.000888 

-000334 
.000818 
.000700 
.000787 
.002400 
.001633 
.001584 
.001738 
.001350 
.001800 
.001788 
.001917 
.002088 
.001950 
.002517 
.002450 
.002687 
.003333 
.003417 
.003783 
.004800 
.008200 
.009487 
.010633 
.0217 
.0200 


Perniftnent 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000017 


000017 


.000017 


.000700 


SaooeieiTe 

permanent 

set 


Jfidk. 


0. 


.000017 


0. 


0. 


.000888 


BABMrki* 


InitlallMd. 


BlMtio  limit 


Ultimate  strength. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .      108, 200 

Elastic  limit  per  sqnare  inch  of  original  section do  ...       68, 000 

Eloncation  per  inch  after  mptare inch..       0.1660 

Elongation  per  inch  under  strain  at  elastic  limit do 001900 

Kednction  in  diameter  at  point  of  mptare do....  .124 

Bednctlon  in  area  after  mptare,  per  centum  of  origmal  section : 39.2 

Position  of  rapture ".  76  fkt>m  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

~  ofinekseotioiw M8, ".  11,  ".  12  (".  83  hmotured  section),  ".18,  Mi 
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No.  476. 
Tension  Test. 


Marks  on  bar  ^  f  ®» 
Diameter,  ''.564. 
Sectional  area,  .25  square  incb. 
Lengtb,  6''. 


Applied  loftdt. 


Total. 


Pounds. 
250 
1,2.M) 
2,600 
8,760 
6.000 
6, 2n0 
7,500 
8,750 
10.000 
10,250 
10,  FOO 
10,750 
11,000 
11,250 
11. 500 
11,760 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,7^ 
14,000 
14,250 
14,600 
14,720 
15,000 
15,500 
16.000 
16,600 
17,060 
17,500 
18,000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
23,000 
25,600 
26,000 
26,500 
27,000 
27,320 
25,300 


Per  MQare 
Incn. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52.000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102. 000 
104,000 
106,000 
108,000 
109,280 


I 


Elongation 
per incb. 


Inch. 
0. 

.000067 
.000200 
.0003:» 
.000500 
.000650 
.000833 
.001000 
.001167 
.001200 
.001233 
.001267 
.001317 
. 001350 
.001400 
.001433 
.001483 
.001517 
.001567 
.001017 
.001683 
.001767 
.001867 
.001067 
.002100 
.002233 
. 002383 
.002.550 
.002850 
.003533 
.004833 
.005550 
.006800 
.00a333 
. 009833 
.01I3.'iO 
.012867 
.014667 
.016367 
.018167 
.019833 
.022117 
.  024200 
.020667 
.029167 
.  032000 
.035000 
.  038333 
.042217 
.047167 
.  052067 
.060000 
.0767 
.1083 


SarceMive 

eloDgation 

per  inch. 


Jneh. 
0. 

.000067 
.0001.33 
.000133 
.000167 
.000150 
.000183 
.000167 
.000167 
.000033 
.000033 
.000034 
.000050 
.000038 
.000050 
. 000033 
.  000050 
. 000034 
.000050 
.000050 
.000066 
.  000084 
.000100 
.000100 
.000133 
.000133 
.000150 
.  000167 
.000300 
.000683 
.000800 
.001217 
.001250 
.001538 
.001500 
.001517 
.001517 
.001800 
.001700 
.001800 
.001666 
.  002284 
. 002083 
. 002467 
.002500 
.  0028:{3 
.003000 
. 003333 
.003884 
.004950 
.  005500 
.007333 
.0167 
.0316 


PermaneDt 
set. 


IndL 
0. 

-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 


-.000017 


SnoceMtve 

permanent 

set. 


Inch. 
0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


^."  000017 


.000200 


000860 


.000034 


,000183 


.000650 


Seni»rks. 


Initial  loud. 


ElasUc  limit. 


TJltimate  strength. 
Load  at  time  of  mptnre. 


General  summary, 

goeciflo  gravity 7.8568 

Hardneas 22.64 

109, 280 

54,000 

0. 1217 

.001867 

.004 

80.6 


Tensile  strength  per  eqnare  inch  of  oriehial  aection pounds. 

Alastic  limit  per  aqaare  inch  of  original  aection do... 

^'ligation  per  inch  after  ruptare inoh. 

Elongation  per  inoh  under  atndn  at  elastic  limit do... 

Awaction  in  diameter  at  point  of  ruptare do... 

Medoetlon  in  area  after  rupture,  per  oentum  of  original  section 

position  of  rupture 7 2''fh>mneok 

vnaraoterof  broken  surfaoe fine  granular  with  dull  center 

«longatioaoniiohicetioiit ".09  (".25  fraoturtd  ieotton),  ".16,  ".10,  ".17,  ".07 
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1^0.  477. 

Tension  Test 
Marks  on  bar,  ^^  ^  ^* 

Diameter,  '^564 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


TotoL 


iVimcEt. 
250 
1.2fi0 
2,600 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10.  AOO 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.500 
16.000 
16,500 
17,000 
17, 500 
18.000 
18.500 
10, 000 
19,000 
20.000 
20.500 
21,000 
21,500 
22,000 
22,o00 
23,000 
23,500 
24,000 
24.500 
25,000 
25,290 
22,600 


Per  wmxn 
incn. 


Poyndt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
56,000 
67,000 
58,000 
59.000 
60,000 
63,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
06.000 
98,000 
300,000 
101, 160 


EloDfcatiOD 
per  inch. 


Inck, 
0. 

.000100 
.000267 
.000467 
.000600 
.000750 
.000917 
.001083 
.  001267 
.001283 
.001333 
.001367 
.001400 
.  001433 
.001500 
.001533 
.001583 
.00!650 
.001717 
.001800 
.002050 
.  00223:) 
.002567 
. 003183 
.003567 
.003983 
.004783 
.005367 
.006488 
'.  007550 
.009300 
.010850 
.012667 
.014338 
.  016167 
.  017917 
.019833 
.022183 
.024:»3 
.026833 
.029667 
.032500 
.035667 
.039167 
.043500 
.048750 
.056167 
.064000 
.0800 
.1050 


Sacoeasive 
elonntion 
per  iDch. 


Inch. 

0. 

.000100 
.000167 
.000200 
.000138 
.000150 
.000167 
.000166 
.000184 
.000016 
.000050 
.000034 
.000033 
.000033 
.000067 
.000033 
.000050 
.000067 
.000067 

..000083 
.000250 
.000183 
.000334 
.000616 
.000384 
.000416 
.000800 
.000584 
.001116 
.001067 
,001750 
.001550 
. 001817 
.001666 
.001834 
.001750 
.  001916 
.002350 
.002150 
.002500 
.002834 
.002833 
.003167 
. 003500 
.004333 
.005250 
.006417 
.008833 
.0160 
.0250 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 


SaooessiTe 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


000033 


.000117 


.001317 


.004250 


.000017 
0. 


.000016 


.000084 


.001200 


.003033 


Elastic  limit. 


Ultimate  strength. 
Load  at  time  of  rupture. 


General  summary. 


Tensile  strength  per  square  inch  of  originfti  section pounds. 

Elastic  limit  per  sonare  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rnptnre do. .. 

Rednotion  in  area  after  ruptare,  per  centum  of  original  section  

Position  of  rupture 1.40  ftxim  neck 

CharMster  of  broken  surfhoe fine  graonlar,  with  dull  oeuter 

SlongAtloa  of  iaoh  Motions 16"  ('"St  f^tared  SMtion), 'MS,  Ml,  ".10,  ".07 


101,160 

51,000 

0.1483 

.001800 

.114 

36.4 
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No.  478. 
TcMian  Test. 


Marks  on  bar,  "  ?  ^* 
Diameter/ '^6S4. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


T»f>-  ^",U2"" 


Pounds. 

250 

1,250 

2.500 

8,750 

5,000 

e,250 

7,500 

8,750 

10,000 

10,250 

10.600 

19,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

18,250 

18,600 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.500 

10,000 

10.500 

17,000 

17.500 

18,000 

18,500 

i9,ooe 

10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25^600 
26,000 
20.500 
27,000 
27.050 
25,000 


Pound*. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
.30.  COO 
35,000 
40,000 
41.000 
42,000 
4.1.000 
44,000 
45,000 
46,000 
47.000 
4a  000 
48,000 
50,000 
51,000 
52,000 
58.000 
54.000 
55.000 
56,000 
67,000 
58.000 
50.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
70,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
94,000 
06,000 
08.000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,200 


Elonjtatlon 
per  Inch. 


Inelu 
0. 

.000083 
.000250 
.000417 
.000583 
.000738 
.000900 
.001067 
.001267 
.0012f3 
.  001817 
.001850 
.001400 
.001433 
.001483 
.001533 
.001567 
.001617 
.001700 
.001733 
.  001783 
.  001817 
.001917 
.001983 
.  002133 
.002233 
.002417 
.002583 
.002933 
.003538 
.005000 
.006167 
.007067 
.009250 
.010800 
.  012533 
.  014083 
.015833 
.  017533 
.018338 
.021500 
.023500 
.035833 
.  028S00 
.030833 
.032200 
. 036917 
. 040833 
.  046083 
.  051000 
.058383 
.0700 
.0000 
.1067 


SnccessiTe 

eloDsation 

perlnoh. 


0. 


Inch. 


.000083 
.000167 
.000167 
.000106 
.000150 
.000167 
.000167 
.000200 
.000010 
.  0000.14 
.000033 
.000050 
.000033 
.000050 
.000050 
.000034 
.  001  050 
.000083 
.  000033 
000050 
.000034 
.000100 
.000066 
.000150 
.000100 
.000184 
.000166 
.000350 
.000600 
.001467 
.001167 
.001500 
.001583 
.001550 
.001783 
.001550 
.001750 
.001700 
.001800 
.002167 
.002000 
.002333 
.002367 
.002633 
.001367 
. 004717 
. 003916 
.005250 
.004917 
.007333 
.011667 
.0200 
.0167 


Pemument 
set 


Inch. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 
0, 
.00001 


Saoceealre 

petmanent 

set. 


Inch. 
0. 


^r 


000017 


I. 


I       .000017    >    0. 


.000007 


.000050 


.000217 


.000917 


.000150 


.000700 


Bemarke. 


Initial  load. 


Elastlo  limit. 


Ultimate  streoKth. 
Load  at  time  of  raptnro. 


General  summary. 

Tentfle  Btrenicth  per  sqoare  inoh  of  original  Motion ponnda . 

Elastic  limit  per  square  inch  of  original  section... ,'u' 

Elongation  per  incn  after  mptare inch. 

Elongation  per  inch  nnder  strain  at  elastic  limit ^  '" 

Eedootion  in  diameter  at  point  of  mptnre do... 

Redaction  in  area  after  mptore,  per  centam  of  original  section .-  - . 

Position  of  rapture ".50  from  middle  of  stem 

Character  of  broken  sarface fine  granular,  with  dall  center 

Ekmgation  of  inch  sections ., ".08,  ".10  (".26  fractured  section),  ".12,  ".10".08 

S.  Ex.  36 35 


108,200 

.55,000 

0. 1238 

. 00I98H 

.094 

30.6 
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TESTS  OF   IBON  AJND  ST££L. 


No.  479. 


Tension  Test 

Marks,  "^4^' 

Diameter,  ''.564. 

Sectionfd  area,  .25  sqaare  incbu 

Length,  6''. 


Applied  loAdB. 


Total. 


Poundt. 
250 
1,250 
2.600 
8,750 
5,000 
0^250 
7,600 
8,750 
10,000 
10,250 
10,600 
10,760 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
18,000 
18,500 
17,000 
17,500 
18,000 
18,500 
1 9,000 
10,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22.600 
23.000 
23,500 
24.000 
24,500 
24.520 
22,100 


Pflrsqnare 
Inch. 


Pound$. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
58,000 
67,000 
58.000 
59.000 
80,000 
82,000 
84.000 
88.000 
88.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
88,000 
88.000 
90.000 
92,000 
94,000 
98,000 
98,000 
96,080 


Blonjcation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000433 
.000800 
.000750 
.000917 
.001083 
.001250 
.001283 
.00133.1 
.001387 
.001433 
.001487 
.001538 
.001817 
.001867 
.002083 
.003300 
.003833 
.004300 
.004833 
.005417 
.008383 
.006917 
.007367 
.008350 
.009000 
.000833 
.011167 
.013000 
.014683 
.018433 
.018300 
.090183 
.022583 
.024833 
.027750 
.030000 
.083217 
.085017 
.039500 
.043867 
.049050 
055333 
.063000 
.0800 
.1050 
.1200 


Socc6«siTe 

elongation 

perlnch. 


Inch, 
0. 

.000117 
.000188 
.000150 
.000167 
.000150 
.000167 
•.000168 
.000167 
.000033 
.000150 
.000034 
.000068 
.000034 
.0000A8 
.000084 
.000050 
.000416 
.001217 
.000:133 
.000867 
.000533 
.000584 
.000916 
.000584 
.000450 
.000983 
.000650 
.000833 
.001334 
.001833 
.001883 
.001750 
.001867 
.002083 
.002200 
.002250 
.002917 
.00e250 
.003217 
.002700 
.003583 
.004387 
.005183 
.008283 
.007867 
.0170 
.0250 
.0160 


I 


Permanent 

■et 


Suooeaaive 

permanent 

aet. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remariia. 


0. 


Inch. 


.000050 


.000050 


.001800 


Initial  load. 


.001550 


.00tl83 


.007550 


.002583 


.003887 


Ekatieiimit. 


Ultimate  atrangth. 
Load  at  time  of  rapture. 


General  eummary, 

TeoaileatrengthperaqnareinchoforiElnalaection..^ » ponnda..     06,060 

ElaaticlimitpereqaaTeinohof  originaiaeotion do —     48,000 

Elongation  per  inch  after  raptare inch..      0.1463 

Elongation  per  inch  under  atrain  at  elaatlo  limit do 001667 

Reduction  in  diameter  at  point  of  rupture do 184 

Keduction  in  area  after  rapture,  per  centum  of  originaiaeotion 41.9 

Poaitlon  of  rupture ".8  fh>m  middle  of  atem 

Character  of  broken  aurfiice dull,  aponsj,  alighty  granular 

Elongation  of  inch  aectiona ".12,  "J8  (''.SlihustaredaecSon),  ^.11,  '\n,  "M 


TESTS  OF  IBON  AND  STEEL. 


647 


Diameter,  ".564. 
•  Sectional  area,  .25  Bqnare  incb. 
Length,  6". 


ttCOO 
31,000 
33,  COO 
24.000 


M,000 
BS,000 

so^ooo 


82,000 
HOOO 
86.000 
«^000 


Tanalta  (treoitth  per  «qiura  Inoh  of  oriiliKi 
SImUd  limit  per  Hnare  Inch  ot  orlgliud  mo 
BoBiMloa  p*r  Incb  >nsr  niptan. 

BadneUoa  In  diHueMr  at  point  Dt  .- 
B•daotlaD  ia  UM  aftvr  mptnre,  p«r  < 

PoaltioBofniptara. 

CbMaeWratbTokmiiTbos 

MkmtftUn  of  laob  weMom 


0«nerat  rammory. 


Aim  CTUiiilar,  dalloaDtsr 

".M*,".n,".0H,".(l»,<'.0«,"JH 
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TESTS   OF  IRON  AND  STEEL. 


No.  647. 

Marks,  "V*^ 

Diameter,  '^664. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


Applied  loidB. 


Total. 


Pounds, 
250 
1.260 
2,600 
8,760 
6,000 
0,'250 
7,600 
8,760 
10,000 
10,260 
10,500 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,760 
13,000 
18,250 
18,600 
18,760 
14,000 
K260 
14,600 
14.750 
16,000 
15,260 
16,600 
16.750 
16,000 
18,250 
16.600 
18,760 
17,000 
17,260 
17,600 
18,000 
18,500 
10,000 
19,600 
20,000 
20.600 
21,000 
21.600 
22,000 
22,600 
23.000 
28,600 
24,000 
24.600 
25,000 
25,600 
22,400 


Per  aqvare 
iDcn. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
53,  too 
54.000 
55,000 
68,000 
57,000 
58.000 
60,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,800 
88,000 
87,000 
88,000 
80,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
88.000 
88.000 
90.000 
92.000 
04.000 
98,000 
98,000 
100.000 
102,000 


Blonntion 
per  Inch. 


Ineh. 

0. 

.000100 

.000200 

.000400 

.000587 

.000787 

.000060 

.001138 

.001860 

.001383 

.001433 

.001487 

.001617 

.001550 

.  001817 

.001860 

.001887 

.001700 

.001783 

.001800 

.001850 

.001883 

.001950 

.002033 

.  002183 

.0023d7 

.002700 

.002987 

.003750 

.004383 

.005200 

. 005700 

.008700 

.007600 

.008638 

.009217 

.010088 

.011088 

.012133 

.  014187 

.016783 

.017600 

.019800 

.022000 

.024487 

.027000 

.029883 

.082833 

.038300 

.040083 

.045187 

.050333 

.059500 

.0787 

.1017 


Sacceative 

elongation 

per  inch. 


Inch, 
0,' 

.000100 
.000100 
.000200 
•.000187 
.000200 
.000188 
.000183 
.000217 
.000038 
.000050 
.000034 
.000050 
.000033 
.000087 
.000033 
.000017 
.000038 
.000083 
.000017 
.000050 
.000033 
.000067 
.000083 
.000150 
.000184 
.000333 
.  000267 
.000783 
.000588 
.000887 
.000500 
.OOIOCO 
.000800 
.001088 
.000884 
.000806 
.001000 
.001050 
.002084 
.001618 
.002017 
.002000 
.002200 
.002467 
.002533 
.002833 
.003200 
.008467 
.008788 
.005084 
.005168 
.009187 
.0172 
.0260 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Snoceaaive 
permanent 

set 


Kemarke. 


Inch. 
0. 


0. 


0. 


.000050 


.001300 


.000060 


.001260 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  ropiare. 


General  eummary. 

Tensile  strenfrtli  per  sqaare  Inch  of  original  seotion ^.« ...»..» pounds..    102,000 

Elasiio  limit  per  square  inch  of  origiual  seotion do    ..      54,000 

SloDgation  per  inch  after  rupture inch..      0.1430 

Elonjxation  per  inch  under  strain  at  elastic  limit do 00I95O 

Reduction  In  diameter  at  point  of  rupture do 134 

Reduction  in  area  after  rupture,  per  centum  of  oiiginal  section ^  ^         41.0 

Position  of  rupture • i;.6  fn>m  neck 

Character  of  broken  surface dnlL  spongy,  granular  atcircpniference 

Elongation  of  inch  sections ''Tm,  ".84,  ."12,  "11.  ".08.  ".08 


•   "^"^    • 


?T 


Ji^o/^e^  cr^tS^  jTa^e^  i€/cd^  cT^ee^Z 


Jz^tff^o^:^ 


SEx364»1 


JZJt^^O'^ 
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No.  634. 
Tension  Test. 


Marks  on  bar,  12  bb«i 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 

Length,  6". 


Applied  loada. 


Total. 


PonncU. 
25U 
1.250 
2,500 
8,760 
5.000 
6,250 
7,500 
8.750 
10,000 
10,250 
10.500 
10, 750 
11.000 
11, 250 
11,500 
11,750 
12.000 
12,250 
12.500 
12,750 
13.000 
13.250 
13.600 
13.750 
14.000 
14.250 
14.500 
14,750 
15,000 
15, 250 
15,500 
15,750 
10,000 
16,500 
17,000 
17,600 
18,000 
18.500 
10.000 
10,500 
20,000 
20,600 
21,000 
21,500 
22,000 
23,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
20.000 
26,600 
27.000 
27,880 
28,800 


Per  sqaare 
inch. 


Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
51.000 
52,000 
53,000 
54,000 
65.000 
66.000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86,000 
88,000 
90.000 
02,000 
04.000 
06.000 
98,000 
100.000 
102,000 
104.000 
106,000 
108.000 
100,560 


Elongation 
per  mob. 


Inch. 


0. 


.000133 

.000317 

.000467 

.000633 

.000800 

.000950 

.001138 

.001300 

.001300 

.001850 

.001367 

.001400 

.001450 

.001467 

.001533 

.001567 

.001683 

.001617 

.001050 

.001700 

.001717 

.0017)13 

.001800 

.001850 

.001883 

.001033 

.001983 

.002117 

.002583 

.002883 

.003350 

.001050 

.005283 

.007833 

.009000 

.OlOSOO 

.011517 

.013200 

.014017 

. 017250 

.018217 

.  020167 

.022250 

.  024150 

.  026717 

.029200 

.032183 

.035200 

.038333 

.042450 

.048167 

.  054167 

.063750 

.0783 

.1233 


Sacoeasive 

elongation 

per  inch. 


Ineh. 

0. 

.  000133 
.000184 
.000150 
.000166 
.000167 
.000150 
.000183 
.000167 

0. 

.000050 
.000017 
.000033 
.000050 
.000017 
.000066 
.000034 
.000016 
.000034 
.000033 
.000050 
.000017 
.000066 
.000017 
.000050 
.000033 
.000050 
.000050 
.000184 
.000466 
.000300 
.000467 
.000700 
.001233 
.002050 
.001667 
.001800 
.000717 
.001683 
.001717 
.002333 
.000067 
.001950 
.002083 
.001000 
.002567 
. 002483 
.002083 
.003017 
.003133 
. 004117 
.  005717 
.006000 
.009583 
.014550 
.0450 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

.000017 
.000033 
.00C038 
.000060 
.000050 


SacceaalTe 

permanent 

set 


Bemarks. 


.000050 


.000050 


.000067 


.000217 


Ineh. 


0. 


.000017 
.000016 


0. 


.000017 


0. 


0. 


0. 


.0000^7 


.000150 


Initial  load. 


Slaatio  limit 


Ultimate  streugth. 
Load  at  time  of  raptare. 


Spec: 
Hard 


ardnees 


General  eummartf. 

Speciflc  gravity 7.8481 

23.70 

109.  SCO 

69.000 

0.1583 

.001983 

.124 

89.2 


Tenaile  strength  per  sqnare  inch  of  original  seotion pounds.. 

Blastio  limit  per  aaoare  inch  of  original  seotion do 

Slongatlon  per  inch  alter  mptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Bedaofion  in  diameter  at  point  of  rupture ^ do 

Kedaction  in  area  after  rupture,  per  centum  of  original  section 

Poeitlon  of  rupture '. 2"fh>mneok 

Character  of  broken  surface silky,  interspersed  with  fine  granuUtion 

Elongation  of  inch  seotion 'Ml  (".38  fractured  seoUon),  ".16,  "Tli  ".11,  ".19 
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TESTS   OF   IRON   AND   STEEL. 


No.  535. 

Tension  Test. 
Marks  on  bar,  12 1^28.0 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loftds. 


Total. 


Pounds. 
260 
1,290 
2,000 
3,750 
5,000 
0,250 
7,500 
6,750 
10,000 
10,:!50 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
111,250 
12,600 
12,750 
18,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15,250 
15,500 
16,750 
18,000 
16,250 
18,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24,000 
24,500 
25.000 
25^500 
28,000 
28,500 
27,000 
27,290 
28,900 


Peraqnare 
inch. 


Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
66,000 
56,000 
67,000 
68.000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
109,160 


Elonfation 
per  incheik 


Jfneh. 
0. 

.000100 
.000267 
.000488 
.000583 
.000717 
.000883 
.001083 
.001233 
.001267 
.001300 
.001317 
.001850 
.001383 
.001433 
.001467 
.001483 
.001550 
.001567 
.001617 
.001650 
.001683 
.  001717 
.001750 
.001800 
.001833 
.001883 
.001900 
.001983 
.002050 
.002383 
.  002817 
.  003333 
.003967 
.004867 
.006383 
.007850 
.009467 
.011017 
.012667 
.014333 
.016067 
.018050 
.019833 
.022500 
.024667 
.028083 
.028667 
.031533 
.034500 
.038167 
.  042217 
.047167 
.053333 
.063333 
.0783 
.1117 


SocoeMiTe 

elongAtion 

per  inoh. 


0. 

.000100 
.000167 
000166 
.000150 
.000184 
.000166 
.000200 
.000150 
.000034 
.000033 
.000017 
.000033 
.000033 
.000060 
.000034 
.000016 
.000067 
.000017 
.000050 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.000083 
.000067 
.000333 
.000434 
.000516 
.000634 
.000900 
.001516 
.  001417 
.001617 
.001550 
.001650 
.001666 
.001734 
.001983 
.001783 
.002667 
.002167 
.  001416 
.002584 
.002866 
.002967 
.003667 
.004050 
.004950 
.006166 
.010000 
.014967 
.0334 


Permanmit 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


000017 


000060 


SnocessiYe 

pemiAnent 

Bet. 


Inch, 
0. 


000017 


000083 


Semarks. 


Initial  load. 


Slastiollffift 


XTItimate  atrengtfa. 
Load  at  time  of  ruptare. 


Oeneral  Hummary. 


Tensile  atrength  per  aqnare  incli  of  oriffinal  aection poanda. 

Slaatio  limit,  per  aqaare  inch  of  original  aecUon ^^  L' 

Elongation  per  inch  after  rapture Uich. 

Elongation  per  inoh  nnder  atrain  at  elaaflc  limit do... 

Kedoctlon  in  diameter  at  point  of  mptore do... 

Seduction  in  area  after  mptnre,  per  centum  of  original  aection 

Poeition  of  rapture  at  middle  of  atom.  «     .^^ 

Character  of  broken  aurfiaoe ailky  interaperaed  with  mie  granulation 

Elongation  of  inoh  aeotione.' ".09  ".  13  (". 28  f ractnied  aectiona),  ".21, ".  ift,  ".lo 


109,100 

61,000 

O.IO0O 

.002050 

.184 

41.9 


TESTS  OF  IRON  AND   STEEL. 


561 


No.  636. 

Tension  TegL 
Marks  on  bar,  12 »^i 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  (y\ 


Applied  loada. 


JTotaL 


Pound*. 
250 
1,250 
2.500 
8.750 
5.000 
0,250 
7.S00 
a  750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
16,500 
15.750 
JO,  000 
10.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25^000 
25,500 
28,000 
20.500 
27,000 
27,050 
23,800 


Per  Maare 
incn. 


Poundg. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
40.000 
47,000 
48.000 
49,000 
50.000 
51,000 
52.000 
53/000 
51,000 
55,000 
56,000 
57,000 
58,000 
59,000 
00,000 
61,000 
62,000 
63,000 
64,000 
60.000 
68,000 
70.000 
7^,000 
74,000 
76.000 
78^000 
80,000 
82,000 
84.000 
86.000 
88.000 
00,000 
02,000 
94.000 
9d.000 
08.000 
100.000 
102,000 
104.000 
106,000 
108.000 
108,200 


Slongation 
per  inch. 


Ineh, 
0. 

.000188 
.000288 
.000460 
.000600 
.000788 
.000938 
.001100 
.001267 
.0012^ 
.001300 
.001317 
.001367 
.001400 
. 0014C7 
.001483 
.001550 
.001507 
.001600 
.001017 
.001650 
.001683 
.001717 
.001750 
.001817. 
.001867 
.0U1900 
.002067 
.002717 
.003388 
.003717 
.004333 
.005033 
.005800 
.008200 
.009833 
.  011417 
.013150 
.014500 
.016300 
.018083 
.020000 
.022088 
.024033 
.026550 
.029000 
.031667 
.035000 
.038417 
.042200 
.047000 
.053200 
.062667 
.0783 
.1050 
.1250 


Soccessive 

elongation 

per  inch. 


Inch, 

0. 

.000183 
.000150 
.000167 
.000150 
.000183 
.000200 
.000167 
.000167 
.000010 
.000017 
.000017 
.000050 
.000033 
.000067 
.000016 
.000007 
.000017 
.000033 
.000017 
.000033 
,000033 
.000034 
.000033 
.000067 
.000050 
.000033 
.000167 
.000650 
.000666 

...000334 
.000616 
.000700 
.000767 
.002400 
.001633 
.001584 
.001733 
.001850 
.001800 
.001788 
.001917 
.002088 
.001950 
.002517 
.002450 
.002667 
.003333 
.003417 
.003783 
.004800 
.006200 
.009467 
.010633 
.0217 
.0200 


Permanent 

aet 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.   . 


000017 


000017 


000017 


000700 


Sncoeaslre 

permanent 

aet. 


IndL 


0. 


.000017 


0. 


0. 


.000688 


Initial  load. 


Elasticlimit 


intimate  strength. 
Load  at  time  of  rupture. 


General  summary, 

TaaeUe  strength  per  square  inch  of  oriidna]  section pounds. .      108,200 

Klatticllmit  per  square  inch  of  original  section do  ...       58,000 

Sloogstion  per  inoD  after  rupture inch..       0.1550 

Slongation  per  inch  under  strain  at  elastic  limit do 001900 

Kedttction  in  diameterat  point  of  rupture. do....  .124 

Beduction  in  anMt  after  rupture,  per  centum  of  original  section :....  89.2 

Position  of  rupture ".75fh*m  middle  of  stem 

Oharaeter  of  broken  surftce silky,  interspersed  with  fine  granulation 

"  of  inch  seotlona ".  19, ".  11,  ".  12  («.  83  haotnred  section), ".  16,  ".  u 
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No.  637. 

Tetman  Test 
Marks  on  bar,  ^^  \^  ^ 

Diameter,  ''.564. 

Sectional  area,  ".25  square  inch. 

Length,  6". 


Applied  loads. 


Total. 


Pounda. 
250 
1,250 
2,500 
3,750 
5.000 
6.250 
7,600 
8,750 
10.000 
10, 250 
10,500 
10, 750 
11,000 
11, 250 
11.500 
11,750 
12.000 
12.250 
12.500 
I'J,  750 
13, 000 
13. 250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15.000 
15. 250 
15,500 
15,750 
16,000 
10, 500 
17,000 
17,600 
18,000 
18,500 
19.  OUO 
10,500 
20,/)00 
20,500 
21.  000 
21.500 
22,000 
22, 500 
23.000 
23.500 
24, 000 
24,500 
25,000 
25.500 
26, 000 
26,500 
27,000 
27,160 
23,800 


Persqaare 
inch. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59.000 
60,000 
61,000 
62.000 
63.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
04,000 
06.000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
108.640 


EloDfcatioD 
per  inch. 


Inch. 
0. 

.000133 
.000317 
.000483 
.000633 
.000800 
.000967 
.001117 
.001283 
.001300 
.001333 
.001350 
.001383 
.001433 
.001467 
.001500 
.001533 
.001567 
.001033 
.001633 
.001650 
.001683 
.001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001050 
.002083 
.002533 
.002067 
.003067 
.005250 
.000833 
.008333 
.010033 
.  011750 
.013333 
.014833 
.016833 
.018583 
. 020533 
.  O22'>00 
.024533 
.027250 
.029883 
. 032500 
.036167 
.030967 
.044000 
.040167 
.  057417 
.0750 
.0900 
.1117 


Saoo«s8iye 

elooeatioD 

perlnch. 


Ifieh. 

0. 

.000133 
.000184 
.000166 
.000150 
.000167 
.000167 
.000150 
.000166 
.000017 
.000033 
.000017 
.000033 
.  000050 
.000034 
.000033 
.000033 
.000034 
.000066 

0. 
.000017 
.000033 

'  .000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000050 
.000133 
.000450 
.000434 
.000700 
.  001583 
.001583 
.001500 
.001700 
. 001717 
.001583 
.001500 
.002000 
.001760 
.001050 
.001967 
.002033 
.002717 
.002633 
.002617 
. 003667 
.003800 
.004033 
.005167 
.008250 
.017583 
.0150 
.0217 


Permanent 
set. 


SnfiggflYe 

penftmeDt 

•et. 


Inch. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000033 
.000033 


000033 


000033 


000050 


000100 


Inch. 


.000017 
0. 

.000016 
0. 
0. 


0. 


0. 


000017 


000050 


Remarka. 


InitJalload. 


Elastic  limit. 


Ultimate  strenarth. 
Load  at  time  of  niptiire. 


General  iummary. 

Tensile  fftren^th  per  square  inch  of  original  section pounds..    108^640 

Elastio  limit  per  sqaare  inch  of  original  section do 60,000 

Elongation  per  incn  after  rupture inch . .      0. 1683 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001050 

Reduction  In  diameter  at  point  of  rupture ...do...         .1J4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41. 9 

Position  of  rupture 1"  firom  middle  of  stem 

Character  of  brolcen  surface silky,  interspersed  with  fine  granulationa 

Elongation  of  inch  sections ".  10,  ".  17  (".  83  fractured  section),  ".  18,  ".  11,  ".  08 
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Marks,  12  »?-^ 

Diameter^  '^564. 

Sectional  area,  .25  square  incb. 

Length,  6". 


Applied  loads. 


Total. 


Powfidt. 
2S0 
1,250 
2.500 
8,750 
5,000 
8.250 
7,600 
8,750 
10,000 
10,250 
10.500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
16.500 
18,000 
16.500 
17,000 
17.500 
18.000 
18.500 
19,000 
10,600 
20.000 
20,500 
21.000 
21,500 
22,000 
22,500 
S»,000 
23,600 
24,000 
»  24, 600 
25,000 
26,500 
28,000 
28,500 
27,000 
27,500 
28. 000 
25,000 


Per  square 
incn. 


Poifiuff. 
1,000 
6,000 
10,000 
16,000 
20,000 
23,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
54,000 
65.000 
56,000 
67.000 
58,000 
60,000 
60,000 
62,000 
64,000 
68,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
02,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110,000 
112,000 


Elonntlon 
permoh. 


JnelL 

.000183 

.000300 

.000467 

.000683 

.000800 

.001000 

.001138 

.001800 

.001817 

.001388 

.001400 

.001438 

.001467 

.001517 

.001650 

.001600 

.001617 

.001650 

.001667 

.001700 

.001750 

.001783 

.001800 

.  001867 

.001888 

.U0I007 

.002000 

.002060 

.002133 

.002467 

.002007 

.003667 

.004750 

.006338 

.007833 

.009238 

.010833 

.012267 

.013750 

.015383 

. 020787 

. 022750 

. 025000 

.027200 

. 020550 

.  032333 

.035300 

.038833 

.042833 

.046833 

.0533 

.0617 

.0733 

.1000 


Successiye 

eloDsation 

per  Inob. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000160 
.000107 
.000200 
.000138 
.000167 
.000017 
.000068 
.000017 
.000033 
.000084 
.000050 
.000033 
.000050 
.000017 
.000033 
.000017 
.000033 
.000050 
.000033 
.000017 
.000007 
.000016 
.000084 
.000033 

.oooo:>o 

.000083 

.000334 

.000500 

.000600 

.001183 

.001588 

.001500 

.001400 

.001000 

.001434 

.001483 

.  001633 

.005384 

.001983 

.002850 

.002200 

.002350 

. 002783 

.002967 

.003583 

.004000 

.004000 

.006467 

.0084 

.0116 

.0267 


PermaDent 
set. 


Inch, 

). 

.000017 
.000033 
.000033 
.000033 
. 000033 
.0C0033 
.000033 
.000033 


Saccessive 

pennanent , 

set. 


Remarks. 


Inch, 


0. 


Initial  load 


.000017 
.000016 


0. 
0. 
0. 
0. 
6. 
0. 


.000033 


0. 


.000050 


.000050 


.000117 


.000017 


0. 


.000067 


Elastic  limii. 


Tensile  strength. 
Load  at  time  of  ruptnre. 


General  summary. 

Tflosile  strength  per  square  inch  of  original  section pounds..  112,000 

Slastio  1  imit  per  sqaare  inch  of  original  section do 61 ,  000 

Elongation  per  inch  after  raptnre inch..    0.1338 

Bloogation  per  Inch  omler  strain  at  elastic  limit do 002133 

Bednction  in  diameter  at  point  of  mptore do 114 

He'lnction  in  area  after  rapture,  per  centum  of  original  section 80. 4 

Position  of  mptare ''.76  from  neck 

<; haracter  of  broken  sni-ikco fine  granular,  dull  center 

Elongation  of  Inch  sections ".28*.  ".13,  ".12,  ".10,  ".  08,  ".  09 
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No.  586. 
Marks,  °»b.m  • 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Length,  &'. 


Applied  loads. 


Total. 

Per  Bonare 
Incn. 

Pounds. 

Poundt. 

250 

1.000 

1,250 

.•S,000 

2,600 

10.000 

3.750 

15.000 

6,000 

20.000 

8,250 

25,000 

7,600 

80,000 

8.750 

86,000 

10.000 

40,000 

30.250 

41,000 

10,500 

42.000 

10.750 

43,000 

11,000 

44.000 

11,250 

45,000 

11,500 

40,000 

11,750 

47,000 

12.000 

48,000 

12,250 

49,000 

12,600 

50,000 

12,750 

51,000 

18.000 

62,000 

13,250 

53,000 

13.500 

64,000 

13,750 

55,000 

14.000 

50,000 

14,250 

57,000 

14.500 

68,000 

14,750  . 

50,000 

15,000 

00,000 

15,250 

61, 000 

15,500 

62,000 

15.750 

63.000 

10.000 

64,000 

16,500 

66*000 

17,000 

66.000 

17,500 

70,000 

18.000 

72,000 

18,500 

74,000 

19,000 

76,000 

10,500 

78,000 

20,000 

80.000 

20,500 

82,000 

21,000 

84,000 

21,600 

86.000 

22,000 

88,000 

22,500 

90,000 

23,000 

92,000 

23,500 

94,000 

24,000 

90,000 

24,500 

98,000 

25,000 

100,000 

25.500 

102,000 

20,000 

104,000 

28.500 

106,000 

27,000 

108,000 

27,300 

109.440 

24,200 

EloDfration 
per  iDcb. 


Inch, 
0. 

.000133 
.000300 
.000467 
.000600 
.000767 
.000938 
.001100 
.001267 
.CO  1300 
.001317 
.001350 
.001400 
.001433 
.001467 
.001500 
.001533 
.001667 
.001633 
.001667 
.001688 
.001717 
.001733 
.001767 
. 001817 
.001833 
.001900 
.001967 
.002117 
.002600 
.003188 
.003750 
.004500 
.006167 
.007783 
.000138 
.  011383 
.  012750 
.018067 
.015667 
.017^33 
.019033 
.020838 
.022833 
.024883 
.  027417 
.029917 
.032667 
.035883 
.039333 
.043500 
.049050 
.055000 
.0033 
.0783 
.1133 


SaocoMive 

elongation 

per  iocb. 


Inch, 
0. 

.000183 
.000167 
.000167 
.000133 
.000167 
.000106 
.000167 
.000167 
.000033 
.000017 
.000038 
.000050 
.000083 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000016 
.  000034 
.  000016 
.000034 
.000050 
.000016 
.000067 
.000067 
.000150 
.000483 
.000633 
.000617 
.000750 
.001667 
. 001616 
.0013.'i0 
.002250 
.001367 
.  UG1217 
.001700 
.001666 
.001700 
.001800 
.002000 
.002050 
.002534 
.002500 
.002750 
.003216 
.003450 
.004167 
.005550 
.005950 
.0083 
.0150 
.0350 


Pennanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


.000017 


000017 


000167 


Saccessive 

permanent 

set. 


Ineh. 


0. 


.000017 


.000150 


Remarks. 


InitUlload. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  niptore. 


General  aummary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..    109,440 

Blastic  limit  per  sonare  inch  of  original  section do...      50,000 

Elongation  per  incn  after  ruptare inch..     0.1450 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001967 

Rpdnction  in  diameter  at  point  of  raptare do..:         .124 

Redaction  in  area  after  rapture,  per  centum  of  original  section 88.2 

Position  of  rapture ".70  ftom  middle  of  stem 

Character  of  broken  surface dull,  smoky ;  interspersed  with  granular  metai 

Elongation  of  inch  sections ".10,  ".13,  ".13,  ".30, 'Ml,  ".10 


•       ■   ^  « 


^i^iP.^  <?-;^ 


jautXM^O-Y 
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No.  681. 

Diameter,  ".B6i. 

Sectional  area,  .25  square  inch. 

Length,  6^^ 


Applied  loads. 


TotaL 


Poundi, 
250 
1,2S0 
2.600 
8,750 
6.000 
«,260 
7,500 
8,760 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12.750 
13,000 
18,250 
18,600 
18.750 
14,000 
14,250 
14.600 
14.750 
16,000 
16^600 
16.000 
16.500 
17,000 
17.600 
18.000 
18,500 
19.000 
10.600 
20,000 
20,600 
21,000 
21,500 
22.000 
22,900 
28,000 
23,500 
24,000 
24,600 
26,000 
25^600 
26,670 
22,400 


PerMmare 
inon. 


Poundt. 
1.000 
6,000 
10,000 
16,000 
20.000 
26,000 
30.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46^000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96^000 
08,000 
100.000 
102,000 
102,280 


Elongation 
per  inch. 


Inch. 
0. 

.000183 
.000838 
.000467 
.000638 
.000817 
.001000 
.001160 
.001817 
.001850 
.001888 
. 001417 
.001450 
.001600 
.001550 
.001568 
.001617 
.001650 
.001700 
.001750 
.001800 
.001867 
.001950 
.002067 
.002250 
.002400 
.002800 
.003050 
.008638 
.006000 
.006667 
.008500 
.010417 
.012217 
.014250 
.016088 
.018107 
.020338 
.022800 
.026167 
.027838 
.030667 
.032667 
.037500 
.041833 
.046667 
.052833 
.060833 
.0733 
.0050 
.1117 


SacoeaslTe 

elongation 

per  inch. 


Inch. 
0. 

.000188 
.000200 
.000184 
.000166 
.000184 
.000188 
.000150 
.000167 
.000033 
.000088 
.000034 
.000038 
.000050 
.000050 
.000038 
.000034 
.000038 
.000050 
.000050 
.000050 
.000067 
.000088 
.000117 
.000183 
.000150 
.000400 
.000250 
.000688 
.001367 
.001667 
.001838 
.001917 
.001800 
.002083 
.001888 
.002084 
.002166 
.002467 
.002867 
.002666 
.002884 
.002000 
.004838 
.004333 
.004884 
.006166 
.008000 
.012467 
.0217 
.0167 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


.000017 


.000060 


.000200 


.001667 


SncceaaiTe 

permanent 

•et 


0. 


Inek. 


.000017 


.000033 


.000150 


.001307 


T^mfp^^, 


Initial  load. 


Blaatlo  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summartf. 

Speoiflc gravity 7.8611 

Bardneas 22.14 

Tensile  strength  per  square  inch  of  original  section pounds..  102,280 

Blaatio  limit  per  square  inch  of  original  section do 63,000 

Slottgation  per  inch  after  rupture inch..    .01417 

Slongation  per  inch  under  strain  at  elastic  limit do...    .001867 

Bednction  in  diameter  at  point  of  rupture do...         .184 

deduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture "16  from  middle  of  stem 

Character  of  broken  snrfiuje,  dull  spongy,  interspersed  with  granular  metal  at  the  circumference  of 

the  broken  surface. 
JBkmgation  of  inch  sections ^ ".09,  ".10,  ".18,  ".27 », 'Ml,  ".10 
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No,  582. 
Marks,  "»B»o 

Diameter,  ^^5S4. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


TotaL 


Poumdt. 
2:A 
1,250 
2.  BOO 
8.760 
6.000 
6,250 
7.600 
8,760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,250 
11,600 
11,760 
12,000 
12.250 
12,600 
12,760 
13,000 
13,260 
13,600 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15,500 
10.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10.500 
20.000 
20,600 
21,000 
2!,  500 
22,000 
22,600 
23,000 
23,600 
24,000 
24.500 
25,000 
25.500 
26.000 
26,020 
23,800 


Per square 
incn. 


Poundt. 
1.000 
5,000 
10,000 
15,OoO 
20.0U0 
25,000 
30.000 
85,000 
40.000 
41,000 
4^,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
63,000 
54,000 
55,000 
56,000 
67,000 
68,000 
69.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02,000 
94,0fl0 
06,000 
98,000 
100,000 
102.000 
104,000 
104,080 


SloDsation 
per  mch. 


Ineh. 
0. 

.000100 
.000207 
.000433 
.  000583 
.000738 
.000988 
.OOlloO 
.  001267 
.001283 
.001300 
.001350 
.001383 
.001400 
.001450 
.001500 
.001533 
.001567 
.  001617 
.001650 
.001G83 
.001733 
.001783 
.001H83 
.002038 
. 002150 
.002333 
.002500 
.002883 
.004000 
.005-300 
.  007000 
.  008750 
.010550 
.012500 
.014167 
.016000 
.  018083 
.020083 
.022467 
. 025000 
.  027067 
.  030417 
.033500 
.  080017 
.040833 
.045300 
.051167 
.058333 
.0700 
.1033 
.1160 


SacceeaWe  p     ^ 
perlnch.  |   ""^ 


Snccesflire 

permanent 

set 


Remarks. 


0. 


Ineh. 

000100 
0v'O167 
000160 
000150 
,000150 
,000200 
000167 
,000167 
,000016 
.000017 
.000050 
.00C033 
.000017 
.000050 
.000050 
.  000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000050 
.000100 
.000150 
.000117 
.000183 
.000167 
.000383 
.001117 
.001300 
. 001700 
.001750 
,001800 
001950 
.001667 
.001833 
, 002083 
.002083 
,002384 
, 002533 
,002667 
, 002750 
,003083 
003417 
, 003916 
,004067 
005667 
,007106 
,011667 
,0333 
0117 


Ineh. 


Inch. 


0 
0 
0 
0. 


0. 


iBitialUwd. 


s. 

( 

............ 

0. 
0. 
0. 

1 1 

1 

1 

0. 

:::::::::::  1  :::::::::::i 

.000050 

.000060 

t 

1 

.000133    .000083 

"'.000867"' 

'".'000734"' 

' 

,..,,.^,^^^,1 .... 

;::::::;::::  ::::::::::::i 

Elastic  limit 


Tennile  strength. 
Load  at  time  of  rapture. 


General  eummary. 

Tensile  strength  per  square  Inoh  of  original  section pon nds . .    1 04, 080 

Elastlolimit  per  square  inch  of  original  section do  ...      54,000 

Elonieation  per  inch  after  rupture inch..      0. 1500 

Elongation  per  inch  un«ler  strain  at  elastic  limit do  ...    .  001783 

Reduction  in  diameter  at  point  of  niptitro do...         .114 

lleduction  in  area  after  rupture,  per  centum  of  original  section 36. 4 

Position  of  rupture ".90  from  middle  of  stem 

Cbaractcr  of  brolcen  surface fine  granular;,  dull  center 

Elongation  of  inch  sections ".10,  Ml.  ".12, '•.3a»,  ".16  ".11 
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Diameter,  ".561. 

Sectioaal  atea,  .25  sqaare  inch. 

Length,  6". 


Applied  loadi. 


1«,000 

Toialle  MnasUi  par  Mgnu*  Inch  etarlcbul  Mottoo 

BlMtlcllmlt per  tqiure  lucb  oT  origlnu  MetlJiiii 

EloiisltlDD  pf  r  Inoh  ■flar  rnptare 

ElooKktiOD  per  Inch  DAder  atnin  U  eluUo  limit 

BtriactlaalniliaDieterBt  poiatorrnptare 

BadncIionlnaTsaineTruptnre,  p«r  centau  ef  orlglaal  «el 

CbanuilTof  brokan  aarKice 

£loiicaUonor  InohKDtloiu 
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Marks,  ^^  V^ 


No.  584. 


Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 

EloDoatloii 
per iDoh. 

SaocessiTe 

elongation 

per  inch. 

Permanent 
set. 

SaeoeasiTe 
permanent 

set. 

Remarks. 

• 

TotoL 

Per  square 
inch. 

Ptmndt. 
250 
1,250 
2,600 
8,750 
6,000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
16,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22.600 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
25,660 
22,400 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
60.000 
52,000 
54,000 
65.000 
66,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 
102,240 

Inch. 
0. 

.000117 
.000J67 
.000433 
.000588 
.000783 
.000900 
.001088 
.001250 
.001267 
.001800 
.001860 
.001888 
.001417 
.001450 
.001483 
.001550 
.001583 
.001617 
.001683 
.001750 
.001788 
.001883 
.002038 
.002133 
.002300 
.0026:» 
.002883 
s00:i750 
.005138 
.006R33 
.00^800 
.010550 
.012667 
.014583 
.016600 
.018838 
.020883 
.023083 
.026667 
.028333 
.031200 
.034417 
.038333 
.043338 
.047017 
.054000 
.061667 
.€783 
.0083 
.1200 

0. 

.000117 
.000150 
.000106 
.000160 
.000150 
.000167 
.000183 
.000167 
.000017 
.000033 
.000050 
.000033 
.000334 
.000033 
.000038 
.000067 
.000033 
.000334 
.000066 
.000067 
.000038 
.000100 
.000150 
.000100 
.000167 
.000338 
.000250 
.000867 
.001383 
.001700 
.001967 
.001750 
.002117 
.001916 
.001017 

'.00183^ 
.002500 
.002250 
.00J584 
.00J666 
.002867 
.003217 
.003916 
.005000 
.004584 
.006083 
.007667 
.016633 
.0200 
.0217 

Indt, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Xlastio  limit 

Tensile  strenjcth. 
Load  at  time  of  raptore. 

0. 

0. 

.000200 

.000200 

.001700 

.001500 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section poands..  10S,M0 

Elastio  limit  per  sanare  inch  of  originia  section do....    68,000 

Elongation  per  inch  after  mptare Inob       0.1688 

Blongation  per  inch  nnder  strain  at  elastic  limit '.  ']'.'.'... /.'..do.  .    .001788 

Redaction  in  diameter  at  point  of  raptare ! ! I ! ! !  1. . !I . !II" .do! II .       .  124 

Redaction  in  area  after  raptnre,  per  oentom  of  original  section".". .'.  .V V "  .V." 89. 2 

PoHilionofroptare....     ". "l.OOftwnneok 

Lbaracter  of  broken  surface,  dall,  spongy,  with  gnnalar  metal  at  the  oircnmferenoe  of  the  broken 

surface  of 
Blongation  of  inch  sections ".08*  ".16,  ".17  ".14,  ".11,  ".13 


r 


J5e 


.JU. 


Ccwi; Jr^o-rt,  ^0€^^ 


J/oop-^:tJ 


S 
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No.  480. 


Tension  Test 
Marks  on  bar,  ^^  ^^  " 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6.''. 


Applied  loads. 


Total. 


Poundf. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11, 250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
10,500 
17,000 
17.500 
18,000 
18,600 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25^000 
291,300 
22,600 


Peraqoare 
inch. 


Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,  COO 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62.000 
63,000 
54,000 
55.000 
66^000 
57,000 
58,000 
59.000 
00,000 
02,000 
04,000 
09,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
86^000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,200 


Elongation 
perinch. 


Inch. 
0. 

.  ooooai 

.000283 
. 000450 
.  000017 
.0007^ 
.  000950 
.001117 
.001283 
.001300 
.001333 
.001307 
.001400 
.001433 
.00  HOT 
.001500 
.  001.'>33 
.001567 
. 001017 
.  001007 
.001700 
. 001733 
.001767 
.001000 
.002367 
.002650 
.003250 
.003917 
.004817 
.006000 
.007800 
.000367 
.011117 
.  .012800 
.014500 
.016567 
. 018533 
.020667 
.022833 
.025500 
.028167 
.030867 
.033917 
.038500 
.042667 
.047700 
.054000 
.063667 
.0850 
.1200 


SaccestiTe 

elongation 

per  inch. 


Inch. 
0. 

.000083 
.000200 
.000167 
. 000167 
.000166 
.000167 
.000167 
.000166 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000050 
.000033 
.000033 
.000034 
.000133 
.000467 
.000283 
.000600 
.000667 
.000900 
.001183 
.001800 
.001567 
.001750 
.001683 
.  091700 
.002067 
.001966 
.002134 
.002166 
.002667 
.002667 
.002700 
.003050 
.004583 
.004167 
.005033 
.006300 
.000667 
.021333 
.0350 


Permanent 
aet. 


Saooeasive 

permanent 

net. 


IneJu 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


000033 


.090150 


002667 


IneK. 


0. 


.000063 


.000117 


.002617 


Initial  load. 


ElMtio  limit. 


Ultimate  strength. 
Load  at  time  oimptiire. 


Speciflo  graTity 
Eunrdness 


General  summary. 


Tensile  strength  per  sqoare  inch  of  original  section pounds. . 

Slasciclimit  per  square  inch  of  onginal  Motion do — 

Klongation  per  incn  after  mptare  inch . . 

Blongation  per  inch  under  strain  at  elastic  limit do — 

Reduction  in  diameter  at  point  of  rupture do — 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".80  ftx)m  middle  of  stem 

Character  of  broken  surface fine  granular,  with  dull  center 

SloDgation  of  inch  sections ".09,  ".17  (".33  fractured  seotion),  ".13,  ".12,  ".12 


7.8564 
21.64 
101,200 
54,000 
0.1600 
.001767 
.124 
8a2 
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No.  481. 


Marks  on  bar,  "  R  b  h 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Tension  Test 


Applied  UmmIs. 


Total 


Pounds. 
250 
1,250 
2,600 
8,750 
9,000 
0,250 
7,500 
8,760 
10,000 
10,250 
10,600 
10,750 
11,000 
11.250 
11,500 
.11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18.750 
14.000 
14,250 
14,900 
14,750 
15,000 
16.500 
16,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
29,000 
23,500 
24,000 
24,500 
25.000 
25.500 
26,000 
26,100 
24,000 


Per  iiqn«re 
Incli. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40, 000 
41,000 
42,000 
43. 000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52, 000 
58,000 
64,000 
55,000 
56,000 
57.000 
58,000 
59, 000 
00,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
.  74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96, 000 
08.000 
100,000 
102,000 
104,000 
104,100 


Eloaf^ation 
per  inch. 


Inch. 
0. 

.000067 
.000188 
.000350 
.  00O.U7 
.000700 
-.000883 
.001083 
.001288 
.001283 
.  001317 
.001333 
.001367 
.001400 
.001433 
.001467 
.  001517 
.001550 
.001600 
.001650 
.001683 
.001717 
. 001783 
.00ft85«> 
.002033 
.002200 
.002517 
.002650 
.003317 
.004683 
.006200 
.007633 
.009250 
.010967 
.012550 
.014417 
.  016107 
.018167 
.020167 
.022217 
.024117 
.026867 
.029683 
.082533 
.035300 
.039833 
.044000 
.049367 
.055833 
.067083 
.0917 
.1117 


Sacoessive 
elongation 
per  inch. 


Ineh. 
0. 

.000067 
.000116 
.000167 
.000167 
,000183 
.000183 
.00U200 
.  000150 
.000050 
.000034 
.000016 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.  000050 
.000050 
. 000033 
.000034 
.000066 
.000067 
.000183 
.000167 
.000317 
.000333 
.000667 
.001166 
.001517 
.001433 
.001617 
.001717 
.001583 
.00186/ 
.001760 
.002000 
.002000 
.002050 
.002200 
.002450 
.002716 
.002950 
.002967 
.003838 
.004667 
.005367 
.006466 
.011350 
.024617 
.0200 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
u. 
0. 


Inch. 


Sacoesaive 

permanent 

aet. 


0. 


Inch. 


Bemarka. 


Initial  load. 


O000.)0 


060)00 


001467 


.000050 


.000050 


Elaatio  limit. 


.001867 


Ultimate  streneth. 
'  Load  at  time  ofraptare. 


General  summary. 

Tensile  strength  per  aqaare  inch  of  original  section ponnds. .      104. 400 

Elastic  limit  per  square  inch  of  original  section do 56^  OOO 

Elongation  per  inch  after  rnptnre    inch.l       0.1888 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001860 

Redaction  in  diameter  at  point  of  rnptnre do....  .104 

Rednction  in  area  after  mptare,  per  centum  of  original  section 88. 6 

Position  of  rnptnre l".50  ftom  neck 

Character  of  broken  surfaf>« fine  gran  alar,  with  dn  U  center 

Elongation  of  inch  sections ".12  (".27  fractured  section),  'Ml,  ".11,  ".10,  ".00 
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No.  4S2. 


Tension  Test. 
Marks  on  bar,  ^^  »  » »» 
Diameter,  ''.6^4. 
Sectional  area,  .25  square  inch. 
Length,  6'^ 


I 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,500 

3.750 

5.000 

6,250 

7.500 

8.750 

10,000 

10.250 

10,500 

10. 750 

11.000 

11,250 

11.  r.00 
11.750 

12,  000 
12.  2-30 
12,  MO 
12,7:»0 
Hi,  000 
13.2.')0 
13.500 
i:j.750 
14.000 
14,250 
14, 500 
14,750 
15.000 
15. 500 
10.000 
16,50a 
17,000 
17,50%) 
18.000 
18,500 
19.000 
19.500 
20,000 
20.500 
24.000 
21,500 
22, 000 
22, 500 
23.000 
23.500 
24.000 

24,  5(>0 
25. 000 
25.500 

25.  620 
23,500 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45.000 
46.000 
47,000 
48.000 
40,000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
.50.000 
57,  000 
58.000 
59,000 
60.000 
62,000 
64.000 
60,000 
68,000 
70.000 
72,000 
74,000 
76  000 
78,000 
80,(H)0 
82,000 
84,000 
86,000 
8S,  000 
90, 000 
02,000 
94,000 
90,000 
98,000 
100, 000 
102, 000 
102, 480 


Inch. 
0. 

.000100 
.  000267 
.  000483 
.000600 
.000750 
.000017 
.  001083 
.001250 
.  001267 
.001300 
.  001333 
.  001367 
.  001400 
.  001450 
.001483 
. 001517 
. 001550 
. OOIGOO 
. 001033 
.001700 
.001733 
.  001850 
. 002033 
.002333 
.002533 
.002933 
,  .003467 
. 001200 
.005583 
.  007233 
.008900 
.  010417 
.  012167 
.013067 
.016083 
.  018167 
.019833 
.  022000 
.024500 
.  026750 
.029250 
.032333 
.035833 
.039067 
.044033 
.  048833 
.056083 
.064500 
.0900 
.1150 


^i2;?Jph    I  elongation 


Permanent  I 
Bet 


Sacceaslve 

permanent 

set.  . 


Remarks. 


Inch. 
0. 

.000100 
.  000167 
.000166 
.  000167 
.000150 
.  000107 
.  000106 
.  0001 07 
.  000017 
.  000038 
.000033 
.000034 
.  000033 
.  000050 
.  000033 
.000034 
. 000033 
.  000050 
. 000033 
.  00(  007 
.000033 
.000117 
.000183 
.  OOO.iOO 
.  000200 
. 000400 
.000534 
.  000733 
.001383 
.  001650 
.001607 
.001517 
.  001750 
.  001800 
.002116 
.  002084 
.  001666 
.002107 
.  002500 
.  002250 
.002500 
.  003083 
.003500 
. 003834 
.  004366 
.004800 
.007250 
.  008417 
.0255 
.0250 


Ineh. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


Vi  ••■•■■      ••••■ 


000050 


Elastic  limit. 


.000267 


.002183 


TTltimate  strength. 
Load  at  time  ofruptare . 


General  summary. 


102, 480 
53,  000 
0  1450 

. 001733 
.114 


Tensile  strength  per  square  inch  of  original  section ponnds. 

Elasticlimit  per  square  inch  of  original  section do... 

Blongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  Btraln  at  clastic  limit do... 

Redaction  in  diameter  at  point  of  rupture do  .. 

Redaction  in  area  after  rapture,  per  centum  of  original  section 36. 4 

Position  of  rupture ".90fVomneck 

Character  of  brolten  surface fin©  cranular,  with  dull  center 

Elongation  of  inch  sections (".27  fractured  section),  MO, 'Ml.  'Ml,  ".11.  ".11 

S.  Ex.  36 36 
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TESTS    OF   IBON   AND    STEEL. 


No.  483. 

Tension  Test. 
Marks  on  bar,  ^^  ^  ®" 
Diameter,  ".564.. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToUl. 


Poundi. 
2.50 
1, 250 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10. 250 
10, 500 
10.750 
11.000 
11, 250 
11,500 
11.750 
12.  000 
12,  250 
]2,o00 
12. 750 
13.000 
13, 250 
13.500 
13,750 
14,  COO 
14,250 
14.500 
U,7oO 
15, 000 
15,500 
16. 000 
10,600 
17.000 
J  7,  5IK) 
18,000 
18,500 
19,000 
10, 500 
20,  OuO 
20.  500 
21.000 
21,500 
22,0<)0 
22,500 
23,  COO 
'J3.  rK)0 
24,000 
24, 500 
25,  UOO 
25.460 
23.500 


Per  sonare 
inca. 


Pounds. 
1.000 
5.000 
10.000 
15, 000 
20.000 
25,000 
80.000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
63,000 
54,000 
65.000 
56,000 
57,000 
68.000 
60.000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
70.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
101,840 


Elongation 
perlnoh. 


Ineh. 
0. 

.000138 
.000300 
.000467 
.000617 
.000783 
.000033 
.001100 
.001250 
.001267 
.001300 
.001333 
.  001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001717 
. 001817 
.002017 
.00.217 
.002700 
.002967 
.008700 
.001760 
.003838 
.007500 
.009000 
.010917 
.012883 
.014467 
.016338 
.0183C3 
.0202:X) 
.022583 
.025000 
. 027417 
.030367 
.033250 
.036833 
.041000 
.046167 
.052167 
.060700 
.072500 
.1133 


Sacccasive 

elougafcion 

per  inoh. 


Jneh. 
0. 

.000183 
.000167 
.000167 
.000150 
.000116 
.000150 
.000167 
.000150 
.000617 
.000033 
.000033 
.000034 
.000033 
.000067 
.000088 
.000033 
.000084 
.000033 
.000033 
.000067 
.000017 
.000100 
.000200 
.000200 
.000488 
.000267 
.000738 
.001060 
.001083 
.001667 
.001600 
.001917 
.001016 
.001634 
.001866 
.002000 
.  001917 
.002383 
.002417 
.002417 
.002950 
.002883 
.003583 
.004167 
.005167 
.006000 
.008538 
.011800 
.0408 


PemuDeot 

S9t. 


Sacceaaiye 

permaneDt 

aet. 


Remarks. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


0. 


Initial  load. 


0. 


000083 


.000C83 


000217 


002638 


>■■■••■ 


.000184 


Elastic  liiL 


.002416 


Ultimate  atrenath. 
Load  at  time  of  ruptoro. 


General  aummary, 

Teosilo  strength  per  square  inch  of  original  section I>onnds..  101,840 

Elastic  limit  per  square  inoh  of  original  section  do 58,000 

Elonfration  per  incn  after  raptnre inch..    0.1488 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001717 

Redaction  in  diameter  at  point  of  rapture do 114 

Redaction  in  area  aiftermptare,  per  centum  of  original  section 86^4 

Position  of  rupture I'MO  ftom  neck 

Character  of  broken  surface flne  granular,  with  dull  center 

Elongation  of  inch  seoUons (".23  fractured  section), 'MO,  ".13,  'M8,  ".12,  ".09 


TESTS   OF   IRON   AND   STEEL. 
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No.  648. 

Marks,  "^?"^ 

Diameter,  '^5G4. 

Sectional  area,  .25  square  iuch. 

Length,  6''. 


Applied  loadi«. 

• 

Elonntlon 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

SaocasaiTe 
set 

Bemarks. 

TotaL 

Per  aquare 
Inoh. 

Pounda. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

8.750 

10.000 

10,250 

10.500 

10, 750 

11. 000 

11.250 

11,500 

11,750 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.  OlO 
35.000 
40.000 
41,000 
42. 000 
43.000 
44.000 
45,000 
40.000 
47  (jOO 

Inch, 
0. 

.000117 
.000283 
.000407 
.000650 
.000833 
.OOIOCO 
.001183 
.001383 
.  001417 
.001467 
.  001517 
.001550 
.001600 
.001633 
.001700 
.  001733 
.  001767 
.001800 
.001867 
.001900 
.  0U]9:i3 
.  001967 
.  002033 
.  002100 
.002133 
.002183 
.002367 
.002683 
.003407 
.004967 
.006683 
.007867 
.0090o7 
. 011083 
.012667 
.014833 
.010500 
.  018417 
.021333 
.022000 
.024007 
.026867 
.029017 
.031607 
.035083 
.038383 
.042850 
.047750 
.054833 
.0683 
.0833 
.1100 

Inch. 
0. 

.000117 
.0001C6 
.000184 
.000183 
.000163 
.000167 
.00U183 
.000200 

.ooou:m 

.000050 
.000050 
.000033 
.000J50 
.000033 
.000067 

.ooooa 

.000034 

.000033 

.000067 

.000038 

.0J0038 

.000034 

.000060 

.  000007 

.000033 

.000050 

.000184 

.000310 

.000784 

.001500 

.  001710 

.001184 

.001800 

.001410 

.001584 

.002160 

.001007 

.  001917 

.  002910 

.000007 

.002007 

.002200 

.002150 

.002050 

.003410 

.008250 

.004517 

.004900 

.  007083 

.013407 

.0150 

.0287 

Inch. 
0. 

ii: 

0. 
0. 
0. 
0. 
0. 

a 

Inch. 

a 

Initial  load. 

• 
Blastio  limit 

Tensile  strength. 
Load  at  time  of  mptare. 

w  m  »    *■•••■■■■ 

0. 

12.000    1        48.000 
12.250    '        40.000 
12.500    i        50,000 
l-',750    1        61,000 
13. 000             5-2.  000 

0. 

i:{,  2:0 
i:t,500 
1{,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,500 
\  10,000 
16,500 
17.000 
17,  fiOO 
18,000 
18,500 
10,000 
10,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
21,500 
24.000 
24,500 
25,000 
25,500 
28,000 
20,500 
20.750 
24,200 

5  J,  000 
54,000 
55.000 
50,000 
57,000 
58,000 
50,000 
00,000 
02,000 
64.000 
00,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78, 000 
80,000 
82,000 
84.000 
80.000 
88,000 
90,000 
92,000 
94,000 
90,000 
98.000 
100,000 
102, 000 
104,000 
100.000 
107,000 

0. 

.000817 

'  .000317 

• 

• 

General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    107,000 

Elaatic  limit  per  ftquare  inch  of  original  section do 58,000 

Elongation  i>er  inch  after  mptare  inch..      0.1483 

Elongation  per  inch  under  strain  at  elastic  limit do 002183 

Reduction  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 83.5 

Position  of  rupture 2"fh»mneck 

Character  of  broken  surface fine  graaidar,  with  dull  center 

Elongation  of  inch  sections ".11,  ".27»,  ".16,  ".13,  ".12. 'Ml 
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TESTS    OF   IRON   AKD    STEEL. 


Marks  on  bar,  "kb», 
Diameter,  ''.56^. 
Sectional  area,  .25  square  inch. 
Length,  6". 


No.  483. 
TenHan  Test. 


Applied  loads. 


Total 


Poundi, 
2Sti 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10, 250 
10,  r^uo 
10,750 
11, 000 
11, 250 
11,500 
11,750 
12,  000 
12, 250 
]2,o00 
12,750 
13.000 
13,250 
13.500 
13,750 
14,  COO 
14.250 
14,500 
14,750 
1^  000 
15,500 
10,000 
10,500 
17,000 
17,rHK) 
18,000 
18,500 
19,000 
19,500 
20,  OlK) 
20.500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,  MK) 
24,000 
24,500 
25,000 
25.400 
23,500 


Per  square 
inoii. 


Pound*. 
1.000 
5,000 
10,000 
15, 000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100.000 
101, 840 


Elnnsatlon 
per  Inch. 


Inch, 
0. 

.000138 
.000300 
.000467 
.000017 
.000783 
. 000033 
.001100 
.001250 
. 001267 
.001300 
.001333 
.  001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001717 
.001817 
.002017 
.00.217 
.002700 
.002967 
.003700 
.004750 
.005833 
.007500 
.009000 
.010917 
.012888 
.014467 
.016338 
.018803 
.0202:30 
.((22588 
.025000 
. 027417 
.030367 
.033250 
.036833 
.041000 
.046167 
.052167 
.060700 
.072500 
.1133 


Saocesaive 

elongation 

per  inch. 


IndL 

0. 

.000183 
.000167 
.000167 
.000150 
.000116 
.000150 
.000167 
.000150 
.000617 
.000038 
.000033 
.000034 
.000083 
.000067 
.000083 
.000038 
.000084 
.000038 
.000083 
.000067 
.000017 
.000100 
.000200 
.000200 
.000488 
.000267 
.000738 
.001050 
.001083 
.001667 
.001500 
.001917 
.  001916 
.001634 
.001866 

'  .002000 
.001917 
.002333 
.002417 
.002417 
.002950 
.002883 
.003583 
.004167 
.005167 
.006000 
.008538 
.011800 
.0408 


PermaseDt 
set. 


Saccessiye 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


Initial  load. 


0. 


000088 


000217 


002638 


.000C83 


000184 


Elastic  IliL 


.002416 


Ultimate  strensth. 
Load  at  time  of  mptare. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section <    u" 

Elongation  per  incn  after  rupture inch.. 

Elongation  per  inch  ander  strain  at  elastic  limit do  — 

Eeduction  in  diameter  at  point  of  rupture do — 

Redaction  in  area  after  rupture,  per  centum  of  original  section -  -  -  •  •  . 

PosiUon  of  rupture \'-}"ll^P??^^'^^ 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  Inch  sections (".23  fractured  section),  ".19,  ".18,  ".13,  ".12,  ".09 


101,840 

53.000 

0.1488 

001717 

.114 
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No.  548. 


Marks,  "^?"^ 

Diameter,  ''.504. 

Sectiooal  area,  .25  square  iuch. 

Length,  6''. 


Applied  loadtf. 


TotaL 


Pounds. 

250 

1.2j0 

2,500 

3,730 

5.000 

6,2M 

7,500 

H.  750 

10.000 

10.250 

10.500 

10,7:10 

11,000 

11.250 

11,500 

11,750 

12, 000 

12.250 

12,500 

li,7riO 

13, 000 

i:i,  2:0 

i:t,500 


14, 
14. 

M, 
14, 
l-». 
15, 
1«. 
10, 
17. 
17. 
18, 
18. 
10. 
10. 
20. 
20. 
21. 
21, 
22, 
22, 
23, 
2<, 
24, 
24, 
25, 
23. 
28. 
20, 
26, 
24, 


750 
000 
250 
500 
750 
000 
500 
000 
500 
000 
500 
000 
500 
000 
600 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
750 
200 


Per  square 
inon. 


Pcundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
30.  OtO 
35.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
40.000 
47.000 
48.000 
4U.000 
50,000 
51,000 
52, 000 
5  J,  000 
5»,000 
55,000 
50,000 
57,000 
58,000 
59,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
06,000 
100,000 
102,000 
104,000 
106,000 
107, 000 


Elongation  5SSI!SfHr 
n«rTnnh      elonifation 

per  inch. 


permch. 


ImH, 
0. 

.000117 
.000283 
.000467 
.000650 
.000838 
.  OOIOCO 
.001183 
.001383 
.  001417 
.001407 
.  001517 
.001550 
.001600 
.001633 
.001700 
.001733 
. 001767 
.001800 
.001867 
.  001900 
.0U]9:<3 
.001967 
.  002033 
.002100 
.  002183 
.002183 
.002367 
.002688 
.003407 
.004067 
.006683 
.007807 
.0090o7 
.011083 
.  012667 
.014833 
.016500 
.018417 
.021333 
.022000 
.024667 
.026867 
.029017 
.031667 
.086083 
.038883 
.042850 
.047750 
.054833 
.0683 
.0883 
.1100 


Ineh. 
0. 

.000117 
.0001C6 
.0001K4 
.  000183 
.000163 
.000167 
.000153 
.000200 
.O0OU34 
.000050 
.000050 
.000033 
.000J50 
.000033 
.000007 

.  oooo;» 

.000034 

.000033 

.000067 

.000033 

.0J0038 

.  O0OU34 

.000066 

.  000067 

.000038 

.000050 

.000184 

.000316 

.000784 

.001500 

.  001716 

.001184 

.001800 

.001416 

.001584 

.002106 

.001607 

.001917 

.002916 

.000667 

.002667 

.002200 

.002150 

.002650 

.003416 

.008260 

.004517 

.004900 

.007083 

.018467 

.0150 

.0267 


Permanent 
Bet. 


Indi, 


0. 

8: 

0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000817 


SnocaaaiTe 

permanent 

set 


Ineh, 


.000317 


Bi^marlta. 


TiilM^I  ]^y|Ht^ 


ElaatioUinli 


Tensile  strength. 
Load  at  timo  of  raptnre. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    107,000 

Elastic  limit  per  Mnare  inch  of  original  section do 58.000 

Elongation  per  inch  after  rupture  inch..      0.1483 

Elongation  per  loch  under  strain  at  elastic  limit do 0021^ 

Reduction  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 83.5 

Position  of  rupture 2"  from  neck 

Character  of  broken  surface fine  granidar,  with  dull  center 

Elongation  of  inch  sections ".11,  ".27*,  ".15,  ".13,  ".12,  ".11 


^ 
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TESTS   OP   IBON   AND   STEEL. 


No.  549. 

Marks,  "V"^ 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


▲ppUod  loads. 


Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12,250 

12.500 

12, 7o0 

13,000 

13,250 

13,500 

13,750 

14, 000 

14. 250 

14.500 

14. 750 

15,000 

15,  250 

15,  500 
15,750 
16.000 

16,  250 
10,500 
10, 750 
17.000 
17, 250 
17,500 
16,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22, 000 
22,500 
23.000 
23,500 
24. 000 
24,500 
25.  000 
25,  500 
20.000 
26.500 
24,000 


Persquaro 
incn. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 

.  48,000 

40.000 

50, 000 

51.000 

52. 000 

53,000 

54,000 

55.000 

56.000 

67,000 

58,000 

60,000 

60, 000 

01,000 

02,000 

63,000 

64.000 

65,000 

60,000 

07,000 

68,000 

60.000 

70, 000 

72,000 

74,000 

70,000 

78.  000 

80,000 

82.000 

84.000 
Qn^nfiQ 

88^000 

90,000 

02,000 

91. 000 

00,000 

9<<,000 

100,000 

102. 000 

104, 000 

106,000 


EloQgatioD 
per  iDcb. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000033 
.000800 
.0010-7 
.001200 
.001383 
. 001117 
.001407 
.001500 
.OOl.'VSt 
.001583 
. 001650 
.  001683 
.001717 
.001750 
.00178:< 
.001850 
.001883 
.  0010:13 
.001007 
.002017 
. 0020G7 
.002117 
.00J200 
.002383 
. 002783 
.003200 
.003800 
. 004533 
.005583 
.006300 
.00r217 
. 007783 
.  008733 
.009363 
.010483 
.012300 
.014000 
.010067 
.017650 
.  010467 
.0:0917 
. 023750 
. 025867 
.  Ol'8000 
.030017 
.031533 
.038000 
. 042167 
.  047250 
.054000 
.0607 
.0800 
.1133 


J/icA. 
0. 
.000117 
.000106 
.  OOOir.7 
.000183 
.000107 
. 000217 
.000183 
.000183 
.000034 
.000050 
.000038 

.  oooo:?3 

.000050 
.  (IU0007 
.  000033 
.  OOJ034 
.  0000.33 
.  0(K)0:i3 
.  O{)ti067 
.  00003.3 
. OOOOoO 
.000031 
.  000O.".O 
.  0000.V) 
.  0000.">0 
.  0000^ 
.  0001V3 
. 000100 
.000417 
.  OOOtiOO 
.  000733 
.001050 
.  00071*7 
.  000017 
.  000.>C6 
.000950 
.000650 
.001100 
.001817 
.001700 
.  00J007 
.001483 

.ooton 

.001450 
.002833 
.002117 
.  002133 
.002917 
.003016 
. 00J467 
. 004167 
.  00.3083 
. 000750 
.0127 
.  0133 
.0333 


Sacoensire 

elontfation 

por  iuob. 


PenuaDcnt 
set. 


In^ 


0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccenire 

permaneot 

•ot. 


SemarkB. 


I 


0. 


Inch 


Initial  load. 


0. 


0. 


0. 


.000450 


.  000450 


Elastic  limit. 


ToDsilo  stresgtli. 
Load  at  timo  of  raptoro. 


General  eummanf. 

Tensile  Rtrcngth  per  square  Inch  of  original  section nonnda 

Elastic  limit  per  sqnaie  inch  of  orisinal  section da    " 

Elongation  per  incii  after  ruptnre Inch* 

Elony^atinn  per  inch  nnder  strain  at  elastic  limit '.'.'. " do 

Redaction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  orizinal'sec'tion'.  *'.'.'.'.'. klI 

Poaition  of  rupture V//7ft" #..«•«  ,Io«v 

2SS2f,r„"K"JS!SS' "::"::::::::;:::::::::::::::::;fiei^iU™!S«n~r 

IClongation  of  inch  sections wqq  //.jS*  ".h  ".16  ".17  "13 


106.000 
67,000 
0.1583 

.  002117 
.104 
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No.  440. 
Oompressian  Test 


Marks  ou  bar,  "b^BhO 

Leugth,  12". 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 


Applied  loada. 


Total. 


Pounds. 
1,(J*NI 
5,000 
10.  OuQ 
15,00  J 
20.00;} 
25, 000 
3i>,000 

:i."),  000 

40,  OUU 
41.000 
42.000 
43.000 
44.000 
45, 000 
4a  Ofl<) 
47,  lH)0 
4d.  UOO 
40.  000 
Ml,  O'O 
51,000 
52.  OyO 
M,  OUO 

rtt,  000 

55,000 
5ff.000 

r,7, 000 

58.  OUO 
.'>0. 000 
90.000 


61.000 
62,000 
63.000 
63,200 


Per  Hoaaro 
incQ. 


Pmtndt. 
1,000 
5.000 
10.000 
1.').  000 
20. 000 
25.000 
30,  000 

:{"M»oo 

40.000 


Compre«- , 

sioD  per 

inou. 


Ineh. 
0. 

.000150 
.000310 
.000450 
.000690 
.000800 
.0U0970 
.001120 
.001200 


SnocBMlye 

oompret- 

sion  por 

inon. 


Inch, 
0. 

.000150 
.000160 
.000140 
.000180 
.000170 
.000170 
. 000150 
.000170 


Pennaneiit 
net. 


Inch. 
0. 
.000040 
.000040 
.  000010 
.000040 
.000040 
.000050 
.000060 
.000060 


SaooesalTe 

permanent 

set. 


Ineh. 
0. 

.000040 
0. 
0. 
0. 
0. 

.000010 

.000010 
0. 


Bemarka. 


Initial  load. 


41  000 

. 001320 
. 001370 
.OOliOO 
. 001430 
.001470 
.001510 
.001530 
.001570 
.OOltlO 
.0016(30 
.001710 
.00I7.'»0 
.001810 
.001870 
.002030 
.  002320 
.002710 
.003350 
.004280 
.006250 

.  000030 



Elastic  limit. 
Ultimate  strength. 

42  000 

.000050 
.000030 
.000030 
.000040 
.000040 
.  000020 
. 000040 
.000040 
.000050 
.000050 
.000040 
.000060 

"*■■■"   •••••j        - 

43.000 
44.000 
45.000 
40. 000 
47,  000 
48  000 

1 

.000060  1  0. 

1 

1 

40,000 

r»o.  ouo 

51  000 

...........  

"."066600" 

""'.ooooio"' 

5'>  000 

1 

.'■»y,  <K)0 

5»,000 
iVi,  000 
.'>0, 000 
RT,  000 

1 

.000060 

.000160 
.000280 
.000390 
.000640 
.000930 
.001970 

.000230 

.00.190 

5H.00O 

.TO,  000 
60,000 

61,000 
62,000 

.004000 

.003720 
Deflection 
chord  10" 

.10 

1 

.15 
.17 
.30 

6:1.000 

63,200 

Geno'al  Bummary, 

Elastic  limit  per  Hqnare  inch  of  ori;;inal  section pounds..        54.009 

Compression  per  inch  iindor  stress  at  clastic  limit inch..    0.0018>7t 

Ultimate  strength  per  square  inch  of  original  section pounds..       63,200 

Manner  of  Ittiluro triple  flexora 

Bent  90^,  when  the  bar  fractured,  beginning  at  a  small  defect  '^05 
diameter  on  the  tension  side,  i'^  at  one  side  of  the  middle  of  the  bencL 
Appearance  granular,  radiating  from  the  defective  spot. 
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No.  44C. 

Compression  Test 

Marks  on  bar,  "  ^J*»  ^ 

Length,  3''.51. 

Diameter,  ''.362. 

Sectional  area,  1.03  square  inches. 

Ultimate  strength,  7,050  pounds  ==68,450  pounds  per  square  inch 

Failed  by  triple  flexure. 

Bent  1550  when  fracture  occurred.    Appearance,  fine  granular. 


2^"  ^.J^.^Rx/'^e 


Marks  on  bar,  ^^  f^ 
Diameter,  "^64. 
Sectional  area,  .25  eqoare  inch. 
LeDgth,  6". 


TESTS   OF   IRON   AND   STEEL. 

So.  4C4. 

Tension  TetU 


567 


ApplMlo 

ToUI. 

Pel 

P«miU. 

n 

2,900 

5'^ 

1.M0 

83.500 

RpodHii  parity  .. 


General  tumnutrg. 


Ton«UnMTm'e»hp«r»qn«r»incho(ortjlnii«eotiM potuidB..    IM.KO 

ElHtlc  limit  Mr  uiunliicli  of  orlfiiua  section ?°V--      SSSIS 

Eloniatlcmiwr  Inch  Bflor  rapture ™--      ^i™ 


Eloneation  p«r  inch  under  atmla  Bt  eUHlo  II 
Bcdiicclon  In  diameUr  at  point  ot  rnptun 
Hednrtlon  In  aren  bHst  topture,  Ii«r  centi 


if  original  »ctlDD  .. 
'.'.'".'.'.'A".isinetan 
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Ho.  465. 


Marks  on  bar,  ^^  ^  ^ 
Diameter,  ".564. 
Sectional  area,  J25  square  inch. 
Length,  &\ 


Temian  Test 


Applied  loads. 


Pounds. 

250 

1,250 

2, 500 

3,750 

6.000 

0,2.W 

7,500 

8,750 

10,  000 

10,250 

10,  500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12, 000 

12,250 

1-2,  .500 

12, 750 

13,  000 

13.  250 
Vi,  500 
13,750 
14.000 

14,  250 

14.  500 
14, 750 
15,000 

15,  500 
10, 000 
10,500 
17, 000 
17,500 
18,000 
18,500 
19,000 
10,500 
20, 000 
20,600 
21,000 
21,500 
22.000 
22, 600 
23,000 
23,500 
24,000 
24.  500 
25, 000 
25, 600 
26,000 
24,000 


Per  sqoAre 
inob. 


Pounds. 
1,000 
5. 000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45, 000 
40,000 
47,000 
48.000 
40, 000 
50,000 
61, 000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100. 000 
102,000 
104,000 


Klon$ratJon 
per  incb. 


Inch. 
0. 

.000100 
.000267 
.000433 
. 000583 
.000750 
.  000917 
.001083 
.001267 
.  001283 
. 001300 
.001383 
.001383 
.  001417 
.  001450 
.0014(3 
.001533 
.  001567 
.  001617 
.  001650 
.001683 
.  001717 
.001800 
.002088 
.002833 
.  003933 
.004760 
.005333 
.006017 
.  007017 
.008600 
.010000 
.011500 
.  018000 
.014667 
.016667 
.  018300 
.  020167 
.  021917 
.  024133 
.026333 
.029000 
.032333 
.  035167 
.038167 
.041833 
. 046333 
. 051833 
.0617 
.0733 
.1050 


Successive 

elon;;ntion 

per  inch. 


Inch. 
0. 

.000100 
.000167 
.  000166 
.000150 
.000107 
.  000167 
.000166 
.  000184 
.  000016 
.C00017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.  000034 
.000050 
.  000033 
.000033 
.000034 
.000083 
.  000283 
.000750 
.  OOllOO 
.000817 
.000583 
.000684 
.001000 
.001483 
.001500 
.001500 
.001600 
.001667 
.002000 
. 001633 
.001867 
.001750 
.002216 
.002200 
.002067 
.003333 
.002834 
.  003000 
.003666 
.004500 
.006600 
.009867 
.0116 
.0817 


Permanent 
sot. 


SaocesaiTe 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

d. 

0. 


0. 


.000017 


000367 


003800 


0. 


Inch. 


.000017 


.00C350 


.003433 


Beiharks. 


Initial  load. 


Elastic  limit. 


intiraato  strenffth. 
Load  at  time  of  mptore. 


General  eummary. 


Tensile  strength  per  square  incli  of  orifdnal  section pounds 

Elastic  limit  per  square  inch  of  originiu  section ['*>•• 

Elongation  per  inch  after  rupture {°^" 

E1oD«;jtion  per  inch  under  strain  at  elastic  limit J**- 

Bedaction  in  diameter  at  point  of  rupture  ..   "®-- 

Keduction  in  area  after  rupture,  per  Centum  of  original  section Wi^k'e'  t 

Position  of  ruptuTO .......: .- - V ' "JL?I^  ""V^ 

Character  of  broken  surface -• •^- •  ^^^^ '^,??i^*;^?*T^S  » i£P?/SE 

Elongation  of  inch  sections (".25  fhictured  seotion),  ".18,  ".11,  ".10,  ".09,  ".08 


104,000 
63,000 
0.1267 

.001717 
.114 
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ISo.  46G. 

Tension  Test. 
Marks  on  bar,  12  kb. 
Diameter,  ".564. 

Sectional  area,  .25  square  inches. 
Length,  6". 


Applied  loads. 


ToUd. 


Fifundt. 

2SiO 

1,250 

2.500 

3,750 

6,roo 

G,2o0 
7,500 
8,750 
10,000 
10, 2o0 
10,500 
10. 750 
11.000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12.750 
i:},000 
13, 250 
13,500 
13, 750 
14,  C03 
14. 2.0 
14,500 
14,750 
15, 0()0 
1".,  500 
16.000 
16,500 
17.000 
17.500 
18,000 
]8,.^00 
19.000 

19,  r.oo 
20,000 

20,  500 
21,000 

•  21,500 
22.000 

22,  r.00 
23,000 

23,  .'iOO 
24.000 

24.  500 
25. 000 

25.  500 
26, 000 
2<l,500 
10.600 
24.800 


Per  Hqoftn' 
Jnob. 


Pounds. 
1,0  0 
5, 000 
10.000 
15.  f.00 
20,000 
25. 000 
30,000 
35. 000 
40,000 
41,000 
42. 000 
43, 000 
44.  OjO 
4.\  000 
4;J,  OOM 
47.000 
48,000 
4^».  010 
.5,».  000 
.'>l,0(H) 
5.',  000 
5  {,  OUO 
Gl.OL'O 

r.'i.  OHO 

M,  00  • 
2:.  000 

58,  OUO 

59.  Ol'O 
00. 000 
6-'.  000 
(4. 000 

CO.  000 

08,000 

70,000 

72.000 

74,000 

70,000 

78,000 

80,000 

S:\  000 

84,000 

86,000 

88,000 

DO.  000 

92.000 

04.000 

9a  000 

08,000 

100,000 

102,000 

104,000 

106,000 

100,760 


i 
^J^nJ':*"  ^fon'SlJiJS  iPe"°«nent 


Jndi. 
0. 

.000083 
.  000-.'33 
.  I1O04OO 
.  000.-07 
.000717 
.  000.100 
.001067 
.001233 
. 001250 
.001283 
.001317 
. 001333 
.0013P3 
.00M33 
.001483 
.001500 
.001533 
.  OOl.^SS 

.  ooir>:>o 

.001GS3 
.  001733 
.001800 
.002117 
. 002883 
. 003317 
. 003883 
.  004417 
.  005117 
.006107 
.  007.^00 
. 008833 
.010500 
.  011833 
.013500 
.015500 
.017167 
. 018700 
. 020167 
.022167 
.  024000 
.026500 
.  029167 
.031333 
.  034333 
.  037.'j00 
.041167 
. 04GI67 
.051500 
.0600 
.0733 
.0933 
.1217 


0. 


IfUfh, 

000083 
000150 
000167 
000167 
000150 
000183 
000167 
000160 
, 000017 
0000:i3 
,000034 
000016 
000050 
000050 
000050 
000017 
,000033 
000050 
000007 
000038 
.000050 
000067 
000317 
000766 
000434 
000566 
000.'>34 
000700 
001050 
001333 
001833 
001667 
001333 
001667 
002000 
Q01667 
,001067 
001467 
002000 
001833 
002500 
002667 
002166 

oOnooo 

003167 

003  07 

005000 

005333 

0085 

0138 

0200 

0284 


Ineh» 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000317 


.302917 


SacoMBlTe 

permanent 

set. 


Bemarks. 


0. 


Inch. 


.000317 


.002600 


Initial  load. 


SkMtio  limit 


Ultimate  strength. 
Load  at  time  or  rupture. 


General  Summary, 

Tensile  strength  per  square  inch  of  oric^nal  section pounds..      106, 760 

Blaatio  limit  per  souare  inch  of  original  seotion. .do...       64.000 

Slongation  per  incn  after  rupture inch..       0.1400 

Slongation  per  inch  under  strain  atelastio  limit do 001800 

Bednction  in  diameter  at  point  of  rapture '. do....  .104 

Seduction  in  area  after  rupture,  per  centum  of  original  section ^        33.6 

Position  of  rupture 1".  60  from  neck 

Character  of  broken  surface line  prnnular,  with  dull  cent  er 

Elongation  of  inch  sections ..................••«.•>• 'M2,  ".28.    .if,   .11,    .11,    •!' 
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No.   467. 

Tension  Test 
Marks  on  bar,  ^^  ^4^ 
Diameter,  '^664. 
Sectional  area,  .25  sqnare  inch. 
Length  6'^ 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,500 
8,750 
6,000 
0.250 
7,500 
8,760 
10,000 
10,250 
10, 500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 600 
12,750 
13,000 
13, 250 
13,500 
13,750 
14, 000 
14. 250 
14,500 
14,750 
1.3, 000 
15,600 
lU,  000 
10,500 
17,000 
17,500 
18,000 
18,500 
19, 000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24, 500 
25,000 
25,500 
26,000 
20,320 
24,200 


Pernqnare 
inch. 


Potmdt. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25,000 
80,000 
85, 000 
40,  OJO 
41,000 
42,000 
43,000 
44,000 
45, 000 
40,000 
47,000 
48, 000 
40,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
56, 000 
67.000 
58,00J 
69.000 
GO.  000 
62, 000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
80,000 
82. 000 
84.000 
86,000 
88.000 
90,000 
92,000 
91,000 
96,000 
98,000 
100,000 
102, 000 
104, 000 
105, 280 


Elonjration 
per  inch. 


Inch, 
0. 

.000063 
.000250 
.000400 
.000567 
.000717 
.000900 
.001067 
.001233 
.001267 
.001300 
. 001333 
.001367 
.001400 
.  001433 
.  001467 
. 001600 
.  001533 
.001600 
.001633 
.00]667 
.001783 
.001983 
.  002438 
.  002033 
.003333 
.004033 
.  004500 
.  005250 
.006333 
.  007833 
.  009333 
.  011000 
.013000 
. 014333 
.  015667 
. 017500 
. 019333 
.  021167 
.  023333 
.025667 
.  028167 
.  030667 
.032000 
.  037000 
.041000 
.045000 
.050883 
.  057333 
.069167 
.0867 
.1267 


Saccessive 

elongation 

per  inch. 


Inch, 
0. 

.000083 
.000167 
.000150 
.000167 
.000160 
.  000183 
.000167 
.000166 
.000034 
.000033 
.000033 
.600034 
.000033 
.000038 
.000034 
.000033 
.  000033 
.00C067 
.  000033 
.  000034 
.  000116 
. 000100 
.000450 
.  000500 
. 000400 
.000700 
.  000467 
.000750 
.001083 
.001500 
.001500 
. 001667 
.  003000 
.001338 
.001334 
.001833 
.001833 
.  001  &34 
.  002166 
.002334 
.002500 
.  002500 
.  001333 
.  005000 
.004000 
.  004000 
.005888 
.006500 
.011834 
.  017533 
.0400 


Permanent 
sot. 


Ineli, 


Saccessive 

permanent 

set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ireh.$ 


0. 


0. 


.000600 


.003050 


Bemarks. 


Initial  load. 


.000600 


.002450 


Elastic  limit 


Ultimate  strenctli. 
Load  at  time  of  mptarc. 


t 


General  summary. 

Tensye  strength  per  sqnare  inch  of  origin.aI  section ponnds. .  105, 280 

Elastic  limit  per  square  inch  of  original  section do 52,000 

Elongation  per  inch  after  rapture inch..    0.1433 

Elongation  per  inch  under  strain  at  olAstic  limit do 001067 

Beductionin  diameter  at  point  of  rupture do 114 

Beduoiion  in  area  after  rapture,  per  centum  of  original  section do 86.4 

Position  of  ruptnre r'.60  fh)m  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections 'Ml  (".  30  fractured  section),  ".  14, ".  11,  ".  10,  ".  10 
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No,  550, 


Marks  on  bar,  ^^  Y 
Diameter,  ^'.564. 
Sectional  area. 
Length,  6''. 


/J5  square  inch. 


Applied  loads. 

Elonftatlon 
per ioch. 

Inch, 

0. 

.000117 
.000367 
.*0OO.j3» 
.000700 
.000917 
.001100 
.001283 
.  00148:< 
.001517 
.  001567 
.001600 
.001633 
.001683 
.  00173  I 
.001767 
.001817 
.001850 
.00(883 
.001050 
.  002050 
.  002233 
.00:667 
.003200 

.  oossai 

.004387 
.  00..033 
.  005917 
.006917 
.008183 
.009833 
.011517 
.013200 
.014933 
.016717 
.018917 
.  020833 
.  023167 
.025500 
.028083 
.030700 
.  033833 
.036950 
.041250 
.045883 
.054333 
.0600 
.0717 
.0883 
.1117 


SncceMlTc 

elonpitlon 

per  inch. 

Permaiicxit 
set 

Successive 

permanent 

set. 

Hemiirka. 

Total. 

Peraqiiaie 
iucfi. 

;  Poundg. 
1         2:0 
'      1, 2."0 

Pounds. 

1.000 

5, 000 

10.000 

ir..ooo 

20.  000 
25.  000 
30.000 
35.000 
40. 000 
41,000 
42,000 
43,000 
44. 000 
45.000 
40,000 
47,000 
48, 000 
49.000 
50.000 
51.000 
52.  000 
5.),  000 
54.000 
55,000 
50.000 
57.000 
5H.000 
50,000 
60.000 
02.000 
61,000 
06.000 
fi«,000 
70. 000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
100. 160 


Inch, 
0. 

.000117 
.000250 
.000166 
.000107 
.000217 
.000183 
.000183 
.OOO.'OO 
.000034 
. 000050 
.000033 
.000033 
.OOOO.M) 
.0000,70 
.000031 
.000050 
.000038 
.000033 
.000067 
.000100 
.000183 
.000434 
.000533 
.000683 
.  0004>^4 
.000666 
.000884 
.001000 
.001266 
.001650 
.001684 
.001683 
.001733 
.001784 
.002200 
.001916 
.002334 
.002333 
.002583 
.002617 
.003133 
.  003117 
.004300 
.004633 
.008450 
.005667 
.0117 
.0166 
.0234 

Inch, 
0. 

0. 

Inch. 
0. 

Initial  load. 

« 

Elastic  limit 

Tensile  strength. 
Load  at  time  of  rnptnrc. 

2.  GOO 

0. 
0. 
0. 

3,7.0 

**'■*•**■* 

;      .").  000 

6. 250 

7.  roo 

0. 
0. 
0. 
0. 

•  ••«•  •••••• 

.      8. 750 

'     10.000 

'    10, 250 

,     10. 500 
10.7.">0 

11,000 

11,250 

0. 

11,. '■KH) 

'     11.7.-0 

12.000 

12, 2.-.0 

12.500 

............    

0. 

'     12.750 

13.000 

13.  250 
,     13.500 

1 

'     13.7:.0 

.     14.000 

.000933 

.000833 

'     14.20 

14,500 

.     14.7.-.0 

.     15. 000 
^     15  r.00 

.004150 

.003217 

,     IG.  000 

10.500 

17,000 

'     17. 500 

18.000 

18,500 

10.000 

1     10. 500 

20.000 

20,500 

21,000 

21.500 

22, 000 

22.500 

1     23,000 

'     23,500 

;    24,000 

24.500 

25,000 
25, 040 

22,000 

1 

General  summary. 

Tensilti  strength  per  sqnnre  inch  of  original  section ponnds..    100  160 

Elastic  limit  per  souare  inch  of  original  section do 51000 

Elongation  per  inch  after  mptnre .'.'.'..inch.'.*      0. 1383 

Elongation  per  inch  nnder  strain  at  elastic  limit '.'.'...'.'.'.. '..do....    .001950 

Keduction  m  diameter  at  point  of  rapture  ..- do.'..         .  124 

Beduction  in  area  after  rapt  are,  per  centum  of  original  section ......!  I  39  2 

Position  of  rapture 1"  from  middle  of  stem 

Character  of  broken  surface granular,  dullcent«r 

Blongniion  of  inch  sections ".12,  ".21,  ".26*.  ".10,  ".08,  ".06 
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No.  551. 

Mark8,^2KB^o 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 

Length,  6". 


Applied  loads. 


Pounds. 
2.'>0 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
2:0 
500 
750 
000 
250 
500 
760 
000 

i':.o 

500 
750 
000 
■.•50 
500 
750 
000 
500 
000 
500 
000 
500 
000 

:iO0 

000 
TOO 
000 
5U0 
000 
500 
000 
500 
000 
500 
OUO 
500 
000 
500 
000 
280 
UOO 


J. 
2, 
3. 
5, 
6. 
7, 
8. 

10. 

10, 

10. 

10. 

11. 
JJl, 
11. 
11. 
12, 
12, 
12, 
12, 
1:1. 

ly. 
13. 

13. 
14. 

n. 

14, 
14. 
15. 

1\ 
10. 
10, 
17, 
17. 
18. 
18. 

10, 
19, 
20. 
20, 
21. 
21. 
22. 
22. 
23. 
23. 
24. 
24. 
25, 
2', 
20, 
2«». 
23, 


'  Elopffation 

i>^*.^«.*»'  per  Inch. 
Per  sqnaro  ,  *^  < 

iDOh.      ' 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
2i>.  000 
30, 000 
35,000 
40,  000 
41.000 
42, 000 
43.000 
44.000 
45,  000 
4G.000 
47.000 
48,000 
40.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55. 000 
56, 000 
57, 000 
51$,  000 
5U,  000 
GO,  000 
02, 000 
64.000 
60,000 
68.000 
70,000 
7A000 
74,000 
70,  000 
78,000 
80,000 
82,000 
81,  000 
80, 000 
88.000 
90,000 
92,000 
04,000 
90,000 
98,000 
100,000 
102.000 
104,000 
105.120 


Inch. 
0. 

.000067 
.000300 
.000183 
.000683 
.  000850 
.001083 
.001283 
.001450 
.  001467 
.001500 
.  001533 
.001567 
. 001617 
.001683 
.  001717 
.  001783 
.001800 
.001850 
.001883 
.  001933 
. 001967 
.  002060 
.002200 
.  002667 
.003017 
. 003633 
.  003983 
.004067 
.  006133 
.  007417 
.000033 
.010783 
.012217 
.013967 
.015600 
.017333 
.010:50 
.  020867 
.0J3117 
.  02568:1 
. 028107 

.  0:{:i;n7 
. U37083 
.04iir,7 
.  Oi-'HIOO 
. 05108 { 
.  000000 
.0700 
.0HK3 
.1150 


SuooesBivo  Permanent 
elonsation  ,  ^'^"'r"^"" 
per  inch.  |   ■^^' 


Inch. 
0. 

.000067 
.000233 
.000183 
.000200 
.000167 
.000233 
.000200 
.  000107 
.  0U0017 
.00OOJ3 
. 000033 
.000034 
. 000050 
.  00006U 
.  0000:14 
.000066 
.000017 
.000050 
.000033 
.000050 
.000034 
.000083 
.000150 
.0004f7 
.000350 
.000616 
.000350 
.000684 
.001466 
.001284 
.  001616 
.001750 
.  001434 
.001750 
.001633 
.001733 
. 001917 
.  001617 
.002250 
.002566 
.002484 
.  002700 
.003050 
.  003160 
.004084 
. 003833 
.000083 
.  008917 
.0100 
.0183 
.0267 


SaccMSive 

periDonont 

set. 


Remarks. 


Inch. 

0. 

0. 

0. 

0. 

0. 

-.000017 
-.000017 


0. 


Inch. 


-.  0J0017 
0. 


-.000017     I     0. 
-.000033       -.000016 


-.000083 


-.000033 


Initial  load. 


0. 


.000007 


.000100 


.  002033 


.001960 


ElasUo  limit 


Tensile  atrength. 
Load  at  time  ot  rupture. 


General  summary. 

Tensilo  stron]<th  per  sqnaro  inch  of  oricln.tl  section ponnds..    105. 120 

Elastic  limit  per  square  inch  of  originalsection do 53. 000 

Elonpation  per  inch  after  ruplnr«    inch..      0.1517 

Elousation  per  inch  under  stvnin  at  cliifttio  limit  do 001907 

Reduction  in  diameter  at  point  of  nijitiux) do  —  .  104 

Reduction  in  nrea  after  nipture,  per  couciim  uf  ort};inal  section 83.5 

Position  of  rupture ".8  from  middle  of  stem 

Character  of  broken  surface fine  j^rannlar.  dull  cont«r 

Elongation  of  inch  section ".10,  ".14,  ".26%  ".13,  ".14,  ".12 
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No.  438. 

Compression  Test. 

Marks  on  bar,  ^^^7*^^ 
LeDgth,  11''.958. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
15^000 
20,000 
25, 000 
3i),U00 
31,000 
32,000 
33,000 
34.000 
33. 000 
30,000 
37.000 
38. 000 
39,000 
40,  000 
41.000 
42,  000 
43,000 
4i.OOO 
4.').  000 
40.000 
47.000 
4^  000 
49, 000 
50.000 
51,000 
52, 000 
.'>:i,  000 
54, 000 
55.  000 
50.000 
57,000 
58,000 
59, 000 
60,000 


Gl.OOO 
62,000 
63,000 
64,000 
65. 000 
65,460 


Per  sqaare 
inch. 


Poun48. 
l.OUO 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
84,000 
35,000 
86,000 
87.000 
88,000 
30,000 
40,000 
41,000 
42.000 
43, 010 
44.000 
45. 000 
46.000 
47.000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
66.000 
57,000 
68,000 
50,000 
60.000 


61,000 
62,000 
63,000 
64,000 
65,000 
05,460 


Compres- 

aion 
per  inch. 


Inch. 
0. 

.000120 
.000240 
.000410 
.000580 
.000740 
.000800 
.000930 
.000080 
.001010 
.  001030 
.  001070 
.001100 
.001130 
.  001160 
.  001190 
.  001220 
.001270 
.001300 
. 001H30 
.001360 
. 001390 
.  001440 
. 001470 
. 001530 
.001560 
. 001580 
.001620 
.001650 
. 001G80 
.  001720 
. 001820 
.  002620 
.  003020 
.003550 
. 004050 
.001560 


.0050 
.0055 
.0060 
.0080 
.0090 
.0100 


Succesaive 
compres- 
sion 
l)er  inch. 


Jneh, 
0. 

. 000120 
. 000120 
.OOOl'fO 
.000170 
.600100 
.000150 
.000040 
.U00050 
. 000030 
. U00U2U 
. 000040 
. 000030 
. 000030 
.  U001'30 

.  oooo:jo 
. oojoau 

.  O'MJOJO 

.  oouO"'o 

.  000030 
.  000030 
.  00UO30 
. 0U0050 
.000030 
.  0<»00GO 
. 000030 
. 000020 
. 000040 
.  0OU03O 
.  000030 
. 0O0U40 
.000100 
. 000800 
.  000400 
.  000530 
.000500 
. 000510 


.000440 

.0005 

.0005 

.0020 

.0010 

.0010 


Periuftacnt 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Snccessivo 

perraaueut 

set. 


Iiich, 


0. 


0. 


Semarko. 


loitiAlload. 


0. 


0. 


000090 


.002630 


.000090 


.  I  Elastic  limit 


.002.'*  10 
Deflection 
chord  10". 

.03 

.10 

.13 

.10 

.22 

.28 


nitimato  strengtli. 


General  summary,  *" 

Elastic  limit  per  sqaaro  inch  of  orifirlnal  section poauds..      54,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001720 

intimate  strength  per  square  inch  of  original  section pounds..      C5. 460 

Manner  of  failure triple  flexuie 

Bent  15(P  when  fracture  occurred.    Appearance,  granular,  radiating 
from  a  small  dull  spot  in  circumference  at  outside  of  bend. 
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No.  439. 


Compression  Test 
Marks  on  bar,  ^^^g^*^ 

Lengtb,  11''.980. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loada. 

Comprea- 

eloD  per 

iuob. 

SaooeaaiTo 

oomprea- 

aion  per 

inoB. 

Permanent 
aot 

Saoceaaive 
permanent 

aet. 

Remarka. 

Total. 

Per  aquare 
inch. 

Poundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25. 000 
30.000 
81.000 
82,  (iOO 
33.0U0 
34.  OUO 
85,  000 
86,000 
87,000 
38,000 
39, 000 
40,000 
41, 000 
42,000 
43,000 
44, 000 
45.000 
4U.000 
47,000 
48.000 
49.000 
60,000 
51,000 
62,000 
53.000 
54.000 
55.000 
56,000 
57,000 
58,000 
59.000 
60,000 

61,000 
62.000 
63,000 
63,350 

Pound*, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 

:so,  000 

.'ii.OOO 

a2,ooo 

3:{.  000 

y  1.000 

3.\  000 
36. 000 
37.000 
88.  GOO 
39, 000 
40. 000 
41. 000 
42,  COO 
43,000 
44, 000 
45.000 
46,000 
47. 1500 
48.000 
49.000 
50,000 
iil.OOO 
52,000 
53,000 
54,000 
63,000 
50,000 
57.000 
58.000 
59.000 
60,000 

61,000 
62, 000 
63,000 
63,850 

Jneh. 
0. 

.000090 
. 000240 
.000390 
000570 
O0U720 
.  0OJ870 
.  00J9.10 
.000900 
.00U990 

. ooio:o 

. 001060 
.001090 
.001120 
.OOllGO 
.  001190 
.  001220 
.001260 
.001290 
.001320 
.  001360 
.  001400 
.  001430 
.001470 
.  001510 
.001d40 
.001570 
.001600 
.001640 
.001680 
.  001720 
.001830 
.002380 
.002750 
.003380 
.004090 
.004700 

.0060 
.0080 
.0090 
.0100 

Inch. 
0. 

.000090 
.000150 
.  000150 
.000180 
.000150 
.000150 
.000010 

Inch. 
0. 
0. 

0.     . 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load.* 

1 

.000030 
.0U0O3O 
.000030 
.000040 
.000030 
.000040 
.000040 
.000030 

0. 

-•-•••.•..•■ 

1 

•  •••••  •••••• 

.  000030 
.000040 
.000030 
.000080 
.000040 

0. 

■  ■•«•*  *■*■•- 

1 

•  »•••«  •••••• 

Elaatic  limit. 

.000040 

0. 

.000080 
.000040 
.000040 
.000030 
.000030 
.  000030 
.000040 
.000040 
.000040 
.000110 
.000550 
.000370 
.000630 
.000710 
.000610 

.0018 
.0020 
.0010 
.0010 

.000050 

.000050 

.000180 

.000080 

.0027«) 

.003650 

Deflecdnn 

cord  lO'' 

.12 

.14 

.18 

.21 

Ultimate  atrengtli. 

General  aummary, 

Elaatio  limit,  per  aqnare  inch  of  ori<;inal  eection..... poonda..       Ti-l.OOO 

Compreaaion  per  inch  nnder  atreaa  at  elaatio  limit inoh..    0.001720 

Ultimate ati-ength, per  aqnare  inch  of  original  aectiou ponnda..       63.350 

Manner  of  fiailure .». .triple  flexure 

Bent  180O  and  ends  closed  down  without  fracture. 
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No.  444. 

Compression  Test 

Marks  on  bar,  ^^  »bxb 
Length,  4'Ml. 
Diameter,  '^423. 
Sectional  area,  .141  sqaare  inch. 

Ultimate  strength,  9,860  poQnds=69,030  pounds  per  square  inch. 
Failed  by  triple  flexure. 

Bent  108O,  then  fractured.    Small  dull  spot  on  the  tension  side  of  the 
bend ;  balance  fine  granular  appearance. 

No.  445. 

« 

Compression  Test 

Marks  on  bar,  ^^  ^^  *  ^ 
Length,  4'M6. 
Diameter,  ".425. 
Sectional  area,  .142  square  inch. 

Ultimate  strength,  9,410  pounds=:66,270  pounds  per  square  inch. 
Failed  by  triple  flexure. 

Bent  1150,  then  fractured.    Dull,  smoky  spot  at  circumference  on  the 
tension  side  of  bend;  otherwise  granular. 


} 
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No.  671. 

Marks,  "  V^ 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Length,  0". 


Applied  loads. 


TotaL 


Poundi, 

250 
1,250 
2,500 
8,760 
5,000 
0,250 
7.600 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,600 
14,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,600 
17,000 
17.500 
18,000 
18,600 
19,000 
10,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22.600 
23,000 
23,600 
24,000 
24,200 
81,200 


Per  square 
i(iclL 


Poundt. 

1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
52,000 
68,000 
64,000 
65.000 
56,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
66,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,800 


SloD^tlon 
per  inch. 


Inch, 
0. 

.000100 
.000238 
.000417 
.000583 
.000733 
.000900 
.001067 
.001233 
.001267 
.001800 
.001388 
.001367 
.001400 
.001450 
.0014&3 
.001550 
.001683 
.002550 
.003217 
.003833 
.004367 
.005200 
.005850 
.006633 
.007367 
.008183 
.008800 
.009067 
.011400 
.012917 
.014600 
.016833 
.018667 
.020767 
.028033 
.025417 
.027167 
.031083 
.034333 
.037883 
.041867 
.046667 
.052833 
.0600 
.0750 
.0933 
.1233 


Saooeaaire 

elongation. 

Iter  inch. 


Inch, 

0. 

.000100 
.000133 
.000184 
.000166 
.000150 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 

-  .000033 
.000067 
.000133 
.000867 
.000667 
.000616 
.000534 
.000833 
.000650 
.000983 
.000734 
. 000816 
.000617 
.001167 
.001433 
.001517 
.001683 
.002233 
.001834 
.002100 
.C02266 
.00*2384 
.001750 
.003916 
.0032.'>0 
.003550 
.  003984 
.004800 
.006166 
.007167 
.0150 
.0183 
.0300 


Permanent 
•et. 


Inch, 


0. 
0. 


.000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000033 


0. 


.000850 


.003^00 


.007600 


Saooeaaive 
permanent 

set. 


0. 


Inch. 


-.000017 
0. 

-.000016 
0. 
0. 
0. 
0. 


.000033 


.000850 


.002950 


.003800 


Bemarki. 


Initial  load. 


ElaaUo  limit 


Tensile  strenf^th. 
Load  at  time  of  mptnrew 


General  summary. 

Tenalle  strengtb,  per  square  inch  of  orifflnal  section ponnds..      96,800 

Elastic  limit,  per  squane  inch  of  originalaeotion do  ...      48,000 

Elongation  per  Inon  after  rapture .^.Inch..      0.1617 

Elongation  per  inch  under  strain  at  elastic  Umit do 001550 

Eednction  in  diameter  at  point  of  mptare do 184 

Eednction  in  areaafter  mptare,  per  centam  of  original  section 4L9 

Position  of  mptare ".40  fi?om  middle  of  stem 

Character  of  broken  sarfaoe doll  smoky  center,  granalar  at  oironmferenoe 

Elongation  of  inch  sections ".10,  ".14,  ".88*,  ".15,  ".11, ''.09 


TESTS  OF   IBON   JLKD  STEEL, 
yo.  572. 
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Marks,  "'if" 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  Inch. 

Length,  6". 


AppUadL 


11,000 
ILKO 
11,  M» 
11, 7M 

ia,ooi> 


i^TGO 
£2.800 


.|  LokdMUmaofniptBr*   { 


OtMrat  iHmtNar^. 

Tcnine  atraiiKth  par  sqaare  IiufteforlEtD»lwiitlan poandi..    101,040 

BUatto  limit  pwMQ-iBincli  of  origia^KoUoii do.--.      M.MO 

SlonntlOD  per  inob  altoi  niptDn Inoli..      O^ISIT 

Elxn^fani  paUMhuDdart^ln  at  •iMtIs  limit do OOIMT 

B«diuit(aniiidluD«t«rBtpolDtarnip(nT« do ;1M 

B*dootioD  in  ana  Bfttt  rapture,  per  oentiuii  of  original  BMtlon ---- M.S 

PtitiMoB  of  rnptnra ■■ Vji "iTKiS^ 

<niaraetcr  ot  broken  nrbw ■i.'l°S.?7?J*!?'l.  „  ,??KJ 

BoDgatlonoflnohsMtloni ".S7,  ".as;  ".IB,  ".II.  ".l^  ",08 


/• 


•  -^--^/ 


< 


a 


.^?0^eZL  ctTTi^ 2\:^ei^  Zi^e^^iS^&GZ.> 
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No.  493. 


Tension  Test 

Marks  on  bar,  ^  ^f  ^ 
Diameteri  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


TotaL 


260 
3,260 
2,500 
8,750 
6.000 
<V250 
7,500 
8.750 
10,000 
10,250 
10,500 
10.750 
11.000 
11.250 
11.600 
11,750 
1^000 
12,250 
12,600 
12,750 
18,000 
18,250 
13.500 
18,750 
14,000 
14.260 
14.500 
14.750 
15.000 
16,600 
10,000 
10.500 
17.000 
17.500 
18.000 
18.500 
19,000 
10,600 
20,000 
20.600 
21,000 
21,600 
22.000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,600 
25,700 
28,800 


Persqaare 
incn. 


Pwmda, 
l,C0O 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
85^000 
40,000 
41.000 
42,000 
48.000 
44,000 
45,000 
40,000 
47.000 
48^000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65^000 
50,000 
57,000 
58,000 
59,000 
00,000 
'  62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,000 
100,000 
102.000 
102,800 


Slonsfttion 
per  uioh. 


Jnek, 

a 

.000167 
.000300 
.000438 
.000567 
.000700 
.000900 
.  .001000 
.001167 
.001200 
.001238 
.001267 
.001800 
.001838 
•001867 
.001400 
.001488 
.001467 
.001500 
.001583 
.001638 
.001667 
.001700 
.001767 
.0U1938 
.002167 
.002488 
.002767 
.003800 
.005367 
.006500 
.008433 
.010167 
.011838 
.013700 
.016600 
.017000 
.019733 
.021438 
.024267 
.026600 
.029333 
.032967 
.036000 
.040000 
.045000 
.050833 
.056000 
.070333 
.0967 
.1333 


SnoeeestTe 

elongation 

per  inch. 


a 

.000167 
.000138 
.000138 
.000184 
.000138 
.000200 
.000100 
.000167 
.000083 
.000088 
.000034 
.000038 
.000038 
.000084 
.000083 
.000038 
.000034 
.000038 
.000033 
.000100 
.000034 
.000038 
.000067 
.000166 
.000284 
.000266 
.000334 
.001038 
.001467 
.001288 
.001088 
.001734 
.001666 
.001867 
.001900 
.002000 
.002188 
.001700 
.002834 
.002338 
.002788 
.003684 
.003088 
.004000 
.005000 
.005833 
.006067 
.018433 
.026867 
.0366 


Pemanent 
set. 


JfMft. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000067 


.001788 


SnceeMlTe 

permanent 

■et. 


/neJL 


.000067 


.001666 


Initial  load. 


Elaatio  limit 


intimate  etrengtli. 
Load  at  time  ozraptare. 


Gonoral  summary, 

Spedflognrity 7.8568 

Haxdneaa 

Tensile  atrength  per  sqnare  Inoh  of  original  aeetion pounds.. 

Bsstlo  limit  per  sqnare  inoh  of  original  section do 


2L89 

102,800 

66,000 

0.1867 

•001767 

.114 


Elongation  per  inch  after  mptnre w indi. 

Xlongation  per  inch  nnder  strain  at  elasticlimit do... 

Bednotlon  in  diameter  at  point  of  mptare do .-, 

Acdnction  in  area  after  rapture,  per  centum  of  original  section 86.4 

Position  of  mptare at  middle  of  stem 

Oianioter  of  broken  snrfgMM ilne  grannlar,  dnll  center 

BongationoflnchsecUons ".18  (".81  fraotnred  section),  ".12 
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No.  494. 

Tension  Test. 
Marks  on  bar,  ^  }^  ^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Length,  3''. 


Applied  loads. 


Total. 


Pounds, 

250 
1,250 
2,600 
8,7r)0 
6,000 
6,2fi0 
7.600 
8,760 
10.000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11, 750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,760 
16,000 
16,600 
16,000 
10,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24.500 
25, 000 
25,600 
25, 620 
22,900 


Pot  sauare 
inon. 


Poundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
62,000 
63,000 
64,000 
55,000 
66, 000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
66,000 
88,000 
90,000 
02,000 
04,000 
96,000 
08,000 
100,000 
102,000 
102,480 


Elonntioii 
per  IqcIl. 


Inch, 
0. 

.000167 
.000367 
.000567 
.000733 
.000900 
.001033 
.001233 
.001333 
.001833 
.001367 
.001400 
.  001433 
.001467 
.001533 
.001567 
.0016  3 
.001687 
.001700 
.001700 
.0017:^3 
.  0017G7 
.001867 
.001933 
. 002007 
.002167 
.OOlMOO 
.  00l'6;{3 
. 003400 
.  004767 
.006067 
.  008100 
.010167 
.011733 
.013733 
.015733 
. 017067 
. 010738 
.021033 
.0342^ 
.026667 
.  020733 
.032900 
.036367 
.040433 
.045400 
.051667 
.050000 
.073000 
.0967 
.1400 


Sacoeaalye 

elonflratUm 

per  inch. 


Inch, 

0. 

.000167 
.000200 
.OOOiOO 
.000166 
.000167 
.000133 
.00Ol»O0 
.000100 

O. 
.000034 

.oooo:» 

.000033 
. 000034 
.000066 
.000034 
.000066 
.  00U0:{4 
.000033 
0. 
.000033 
.000034 
.000100 
.0000<i6 
.0(K)134 
.000100 
.  0()0J33 
.  000 J33 
.  000767 
.001367 
.001300 
. 002039 
.  002007 
.0015(« 
. 002000 
.002000 
.001934 
.002066 
.002200 
.00-2334 
. 002400 
.003006 
.00:a67 
.  003467 
.004066 
.004967 
.006267 
.007333 
.014000 
.0237 
.0438 


Permanent 

Mt. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 


.000067 


000100 


000200 


001367 


Sncoesdre 

permanent 

aeU 


Ineh. 


0. 


Initial  loAd. 


.000038 
0. 
.000034 


0. 


.000033 


.OOOlOf 


.001167 


£]aaticlimii 


intimate  strengtb. 
Load  at  time  or  ruptore.! 


Chnerdl  tummary, 

Teoiile  strength  per  aqoftreineh  of  original  eeotlen •••ponnds..    102,490- 

Elaetie  limit  per  aqnnre  inch  of  original  aeotion do....     67,000 

Slongation  per  tnen  after  niptare « ••• hion..      0.1933 

EloDgation  per  inuh  nnder  stitdn  at  elaatio  limit do 002167 

Kednetlon  in  diameter  at  point  of  mptare. do 124 

KednotioD  in  area  after  rapture,  per  centum  of  original  section •...      ^  80l2 

Position  of  rapture ".80  ftom  middle  of  stem 

Character  of  broken  snrfJMe line  granolAr,  dnU  center 

BloDgaUon  of  inch  sections ".13  (".81  ftactared  section),  "05- 
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TESTS   OF   IfiON   AND   STEEL. 


M&rkS}  i2"H&T 


Tensile  strength. 

Num- 
ber of 
test 

Knm- 
beca. 

Diameter. 

* 

Sectional 
area. 

• 

Appeoraaoe  of  fraetors. 

TotaL 

Per  square 
inch. 

Jneh€8, 

Sq.inch. 

Poundt. 

Pounds. 

611 

9 

1.129 

1.00 

82,990 

82,990 

Coarae  gnanlar. 

612 

10 

1.129 

1.00 

29.700 

29,700 

Do. 

618 

11 

1.129 

1.00 

84.000 

84,000 

Do. 

614 

12 

1.129 

1.00 

82,750 

32,750 

Do. 

016 

18 

1.129 

1.00 

82,040 

82,040 

Do. 

616 

•14 

1.129 

1.00 

81,000 

81,000 

Da 

617 

16 

1.129 

1.00 

81,090 

81,090 

Do. 

618 

16 

1.129 

1.00 

25,700 

26,700 

Do. 

619 

17 

1.129 

1.00 

81.650 

31,650 

Do. 

620 

18 

1. 129 

1.00 

81,680 

31,680 

Do. 

621 

19 

1.129 

1.00 

83.8a0 

83,830 

Do. 

•  Hardness  of  No.  14 — 14.60. 


MB 


Marks,  12"  h  &  t 


Num- 
ber of 
teat. 

Nnm* 
bera. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  Iractore. 

TotaL 

Per  square 
inon. 

697 
698 
660 
661 

662 
699 
600 
601 
602 
603 
604 

9 
10 
11 
12 

18 
14 
15 
16 
17 
18 
19 

Ineh€$, 
1.129 
1.129 
1.129 
1.129 

1.129 
1. 129 
1.129 
.    1.129 
1. 129 
1.129 
L129 

\Sq.  inch. 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Poundt. 
33,380 
39. 210 
83,820 
39,100 

32.230 
32,390 
40. 675 
83.420 
34. 130 
30,400 
84,810 

Poundt. 
33,380 
39,210 
32. 820 
39.100 

32,230 
32.390 
40, 675 
83, 4*20 
34, 130 
39,400 
84.810 

Coarse  granular. 
Fine  granular. 
Granular,  light  gray  color. 
Granular,  light  gray  color;  speoifio 
gravity,  7.3426;  hardness,  17.17. 
Granular,  light  gray  color. 
Coarse  granular. 
Fine  granular. 
Coarse  granular. 

Do. 
Fine  granular. 

TESTS  OF  IEON<AKD  STEEL. 
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588  TESTS   OF  IBON   AND   STEEL. 


8.-12"  CAST-ntOH  B.  L.  BIFIE,  LINED  WITH  WIBE-WBAPPEB 

STEEL  TVBK 

[Speoimena  ftom  lUoe  cat  from  steal  tube,  Whitworth  mannftcto.] 


// 


•  -^-^   9 


JC'^'n^ct'  «^e^%^^e^>n^-»^^w;2yD«^*^^S5e^"^e?3e 
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588  TESTS   OF  IBON   AND   STEEL. 


8.— 12''  CASTIEOH  B.  L.  BXFLE,  LIVED  WITH  WIBE-WRAPPED 

STEEL  TVBE. 

[SpeolmenB  from  »lioe  cot  from  eteel  tab«,  Whltworth  muiiilketaie.] 


// 


*  -^-^  0 


J^'^'TtiBct^   Ti/T^A^ -^trtr^-ti^JY^f^/^^^  ^^S^eZr^tzAe^ 


S  Ex  36  491 
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^O.  659. 

.Marks,  ^^i 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 

Lengthy  3''. 


Applied  loads. 


Total. 


250 
1,260 
2,600 
8.760 
6,000 
e,250 
7,600 
8^760 
10,000 
10.2S0 
10^600 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12.260 
12,600 
12.760 
18,000 
18,260 
18,600 
18,750 
14,000 
14,260 
14,600 
14,760 
16,000 
16,600 
18,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
10,600 
20,000 
20,500 
21,000  , 
81,600  ^ 
22,000 
22,600 
28,000 
28,600 
24,000 
2<600 
26,000 
26^040 
22,600 


Per  square 
inch. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
80,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66.000 
67.000 
68,000 
60,000 
80,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88^000 
00,000 
02,000 
04,000 
96,000 
98^000 
100,000 
100,160 


Slonipitioii 
per  inch. 


0. 

.000100 
.000200 
.000867 
.000500 
.000607 
.000888 
.001000 
.001167 
.001200 
.001233 
.001267 
.001300 
.001388 
.001867 
.001400 
.001438 
.0(1438 
.001467 
.001667 
.002100 
.003067 
.008838 
.004483 
.004800 
.005400 
.005933 
.006600 
.007438 
.008707 
.010288 
.011938 
.013567 
.015433 
.017187 
.019033 
.021233 
.023207 
.025667 
.028333 
.030933 
.037500 
.038100 
.042107 
.048400 
.054207 
.003338 
.0767 
.1067 
.1267 


BoooeoslTe 
elongation 
perlnch. 


Inth, 

0. 

.000100 
.000100 
.000167 
.000188 
.000107 
.000166 
.000167 
.000167 
.000083 
.000038 
.000084 
.000083 
.000088 
.000084 
.000083 
.000038 

0. 

.000084 
.000200 
.000433 
.000967 
.000766 
.000600 
.000467 
.0U050O 
.000533 
.000667 
.000833 
.001334 
.001466 
.001700 
.001634 
.001866 
.001734 
. 001866 
. 002200 
.002034 
.002400 
.002666 
.002600 
.006567 
.000600 
.004067 
.006233 
.  005867 
.009066 
.  013367 
.0300 
.0200 


PeimaneDt 
set. 


JimA. 


0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 


0. 


.002483 


.006067 


BnooessiTe 

permanent 

set.- 


Inth, 


.002488 


.002884 


Initial  load. 


Blaatio  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  Bummary, 

Tensile  strength  per  square  inch  of  original  jMotion poands..    100,160 

Slastio  limit  per  square  inch  of  original  section do....      60.000 

Xlongation  per  inch  after  rupture inch..     0.1867 

Blongation  per  inch  under  strain  at  elastic  limit do 001467 

Keduotionin  diameter  at  point  of  rupture do 124 

lt«duotion  in  area  after  rupture,  per  centum  of  original  section 89. 2 

Positron  of  rupture ".45  fh)m  middle  of  stem 

Oharaoter  of  broken  surface fine  granulated,  dull  center 

Songation  of  inch  sections ".16,  ".29*, 'Ml 
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VISTS   OF   IRON  AND   STEEL. 


No.  660. 

Marks,  ^^^2 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  iDcb. 

Length,  3". 


Applied  loads. 


lotaL 


Ptowndf. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12, 750 
13,000 
13,250 
13, 500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19, 000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,870 
22,800 


Per  Mvare 
inoJi. 


Potindf. 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44000 
46,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,  poo 
64,000 
65,000 
56,000 
57.000 
68,000 
59,000' 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
01,480 


Elonntion 
per  inch. 


Ineh, 
0. 

.000100 
.000300 
.000400 
.000600 
.000783 
.000807 
.001067 
.001283 
.001267 
.001267 
.001300 
.001883 
.004733 
.005467 
.005867 
.006533 
.006033 
.008238 
.008633 
.000567 
.010033 
.010900 
.011667 
.012500 
.013167 
.014200 
.015333 
.016300 
.018067 
.020100 
.022:]33 
.024400 
.027333 
.030333 
.033600 
.036833 
.040700 
.045500 
.051667 
.058000 
.069067 
.081833 
.1038 
.1400 


SacceBslve 

elonfcation 

per  inoh. 


Inch, 

0. 

.000100 
.000200 
.000100 
.000200 
.000183 
.000134 
.000200 
.000166 
.000034 

0. 

.000033 
.000033 
.003400 
.000734 
.000400 
.000666 
.000400 
.001300 
.000400 
.000934 
.000466 
.000867 
.000767 
.000833 
.000667 
.001038 
.  001138 
.000067 
.001767 
.002033 
.002233 
.002067 
.002933 
.003000 
.003267 
.003233 
.003867 
.004800 
.006167 
.006333 
.011067 
.012766 
.021467 
.0367 


Permanent 
^aei. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooMaiye 

permanent 

Bet. 


0. 


Inch, 


002900 


006133 


.002900 


.003288 


Hemarks. 


Initial  load. 


Elaatlo  limit. 


Tendle  atrenjKth. 
Load  at  time  of  mptore. 


General  eurnmary. 

Tensile  strength  per  sqnare  inoh  of  original  section poands. .      91, 480 

Elastio  limit  per  square  inch  of  oriKinaTseotion do —     44,000 

Elongation  per  incn  after  mptore Inch..      0.1688 

Elongation  per  inoh  nnder  strain  at  elastic  limit do 001388 

Redaction  in  diameter  at  point  of  mptnre do 054 

Sednction  in  areaafterraptnre,  per  centnm  of  original  section 18L3 

Position  of  mptnre ".45  from  middle  of  stem. 

Character  of  broken  sarfiuw grannlar,  radiating  from  a  small  dnll  spot  at  olrcomference. 

Elongation  of  Inch  sections M9t'M7*,'MS 


TEST8   OF  IRON  AND   STEEL. 


691 


No.  661. 
MarkS)  yr  ^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


Tota]. 


250 
1,220 
2,500 
8,750 
5,000 
0,250 
7,500 
8.750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,230 
12.500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
10,000 
18,500 
17,000 
17.500 
18,000 
18,600 
10,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24,080 
24,080 


PerMiure 
inch. 


PoundM, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
8a,  000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,  OLO 
48,000 
49,000 
60,000 
61,000 
6^000 
63,000 
64,000 
55.000 
56,000 
67,000 
68, 000 
60,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
^0,000 
82,000 
84,000 

*  86,000 
88,000 
90,000 
02,000 
04,000 
06,000 
98,000 
99,020 


Elonisation 
per  inch. 


Inch, 
0. 

.000033 
.000133 
.000300 
.000400 
.000567 
.000733 
.000900 
.001033 
.001007 
.001100 
.001133 
.001167 
.001200 
.001233 
.  001267 
.001300 
.001333 
.001307 
.001400 
.001433 
.00]533 
.001033 
.001700 
.002107 
.002433 
.002867 
.003233 
.004133 
. 004967 
.006367 
.008000 
.009567 
.010833 
.012733 
.014500 
.016333 
.018033 
.  010667 
.  021667 
.023833 
.026367 
.020067 
.032000 
.0367 
.0400 
.0433 
.0488 


SaooeMive 
elongation 
per  inch. 


Indk. 
0. 

.000038 
.000100 
.000167 
.000100 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000038 
.000100 
.000100 
.000067 
.000467 
.000206 
.000434 
.000306 
.000900 
.000834 
.001400 
.001633 
.001567 
.001266 
.001900 
.001767 
.001833 
.001700 
.001634 
.002000 
.002166 
.002534 
.002700 
.002933 
.0047 
.0038 
.0033 
.0050 


Pennaaent 
aet. 


0. 

0. 

0. 

0. 

0. 

-%  000083 
-s  000033 
~v  000038 
-^000033 


—.000038 


000033 


0. 


.001938 


Snooeaaiye 
permanent 

aet. 


0. 


Inch, 


-^000033 
0. 
0. 
0. 


0. 


0. 


.000083 


.001088 


Bemarka. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..     99,920 

Elastio  limit  per  sqaare  ioch  of  original  section do 65,000 

Elongation  per  incn  after  niptare inch..      0.0538 

Elongation  per  inch  under  strain  at  elastio  limit do 001700 

Bednctioo  in  diameter  at  point  of  rupture ..do 014 

Reduction  in  area  after  rupture,  per  centum  of  original  section 5.0 

Position  of  rupture ".86ftomnGck 

Character  of  broken  surfiice,  fine  granular,  radiating  from  a  line  of  dull-colored  metal  or  seam  ".30 

long  in  broken  surfiice. 
Elongation  of  inch  sections ".06*,  ".06,  ''.04 
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TESTS   OF  IRON  AND   STEEL. 


No.  662, 

MarkSy  ww 4 

Diameter^  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Length,  2". , 


AppUedloftds. 


TotaL 


250 
1,260 
2,600 
8,760 
6,000 
6,260 
7,600 
8,760 
9,760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,500 
11,760 
12,000 
12,260 
12.600 
12,750 
13,000 
13,250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
10,000 
16,500 
17,600 
17,600 
18,000 
18,500 
10,600 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
28,000 


Persqnafe 
Inon. 


1,000 

6,000 

10,000 

l^ooo 

20,000 

^^ooo 

80,000 
85,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48.000 
49.000 
60,000 
51,000 
52.000 
53.000 
54,000 
55,000 
60,000 
57,000 
58,000 
69,000 
60.000 
62.000 
64,000 
68,000 
68.600 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 


Elongatioii 
perTnoh. 


Inch. 
0. 

.000000 
.000160 
.000300 
.0(10450 
.000600 
.000900 
.001000 
.001050 
.001450 
.002150 
.002600 
.002850 
.003350 
.003850 
.004360 
.004700 
.005050 
.005600 
.000406 
.006850 
.007650 
.008230 
.009150 
.009700 
.010900 
.  011850 
.  012400 
.013067 
.014150 
.015700 
.  016000 
.019000 
.021500 
.023900 
.026150 
.029030 
.  032000 
.  035500 
.039450 
.0450 
.0500 
.0575 
.0650 
.0750 
.1150 


SaooeMire 

elongfttim 

per  Inch. 


Inek, 
0. 
.000000 

.600160 

.000160 

.000150 

.000160 

.000300 

.000100 

.000050 

.000400 

.000700 

.000450 

.000250 

.000500 

.000600 

.000500 

.000350 

.000350 

.000550 

.000800 

.000459 

.000800 

.000600 

.000900 

.000550 

.  001200 

.000950 

.000550 

.000667 

.  001083 

.001550 

.001200 

.  002100 

. 002500 

.002400 

.002250 

.002900 

.  002950 

.003500 

.003950 

.005550 

.0050 

.0075 

.0075 

.0100 

.0400 


Pennanent 
set. 


Inok. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

a 

.000850 


.002160 


.004450 


007400 


011600 


SnocMsiTe 

permanent 

set. 


Jim*. 


.001800 


.002800 


.002950 


.004200 


Initijaioiid. 


ElMtioUinit. 


Tensile  strength. 
Load  at  time  of  raptora. 


General  mmmary, 

TeDsile  strength  per  square  inch  of  original  section ponnds. .     92, 000 

Elastio  limit  per  sqnare  inch  of  original  section do —     88,000 

Elongation  per  inon  after  ruptnre inch..     0.1250 

Elongation  per  inch  under  strain  at  elasticlimit do 001050 

Keduotion  in  diameter  at  point  of  mptare do 064 

Bednction  in  area  after  rupture,  per  centum  of  original  section •-•     ^  21.4 

Fosiaon  of  rupture at  middle  of  stem 

Character  of  broken  surfiice fine  granular,  radiating  ftom  a  dull  spot  at  the  cironmference 

Elongation  of  irch  sections ".12*,  «.1»* 


TESTS   OF  IBOK  AND   STEEL. 

No.  663. 


593 


ZKameter,  ^^564. 

Sectional  area,  J25  square  inch. 

Length,  2". 


T 


Applied  loads. 


TotaL 


Powndt. 

250 

1,250 

2,600 

8.750 

6^000 

6,250 

7.600 

8,750 

9.000 

0,250 

9^500 

9,750 

10,000 

10.250 

10,500 

10,750 

U.O0O 

11.250 

U,600 

11,750 

12,000 

12,250 

12.600 

12,750 

18,000 

13.250 

13,500 

13. 750 

14,000 

14,250 

14,500 

14,750 

15,000 

15^600 

18,000 

16,600 

17,000 

17,600 

18,000 

18,500 

19,0U0 

19.500 

20,000 

20.500 

21,000 

21.500 

22,000 

22,880 

22,880 


Per  Miuffe 
Inoh. 


Elonffation 
permch. 


Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
63.000 
64, 000 
65,000 
66,000 
57,000 
67,000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
89,620 


Inch, 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.001000 
.  001150 
.001200 
.001800 
.001860 
.001450 
.001900 
.002050 
.002400 
.002700 
.003250 
.003650 
.004050 
.004400 
.004900 
.005400 
.006250 
.006750 
. 007300 
.007850 
.008650 
.  009300 
.010430 
.010750 
.011600 
.012100 
.013400 
.  014750 
.016800 
.018550 
.020600 
.022900 
.025550 
.028400 
.031000 
.  031250 
.038350 
.0450 
.0500 
.0550 
.0625 
.0750 


SnooeaeiTe 

eloDgatioii 

perlnoh. 


Inch, 
0. 

.000100 
.000150 
.000200 
.000150 
.000160 
.000250 
.000150 
.000050 
.000100 
.000050 
.000100 
.000450 
.000150 
.000360 
.000300 
.000550 
.000400 
.000400 
.000350 
. 000500 
.000500 
.000850 
.000500 
.000550 
.000550 
. 000800 
.000650 
.001150 
.000300 
. 000850 
.000500 
.  001300 
.001350 
.  002050 
.001750 
. 002050 
.002300 
.002650 
.002850 
.002600 
.003250 
.004100 
.006650 
.0050 
.0050 
.0075 
.0075 


Permanent 
•eft. 


Inoh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000350 


.002060 


.004260 


.007160 


.010900 


SnooeedTe 
permanent 

set. 


Inch, 
0. 


.000850 


.001650 


.002200 


,002900 


.003750 


Initial  load. 


lOaetlo  limit. 


■ 


Tensile  strength. 

Load  at  time  of  raptare.! 


General  summary. 

1  ensile  strength  per  sqaare  inoh  of  orifrinal  section poands..     89,520 

Elastio limit  per  sanare  inch  of  original  section • do....     89,000 

Elongation  per  inch  after  mptare inch..     0.0760 

Elongation  per  inoh  under  strain  at  elastic  limit do 001450 

Sednotion  in  diameter  atpointof  nxptnre : ^ do 084 

Eedaction  in  area  after  rapture,  per  oentnm  of  original  section 11.8 

Position  of  rupture ".26  from  middle  of  stem 

Chaneter  of  broken  surCsoe,  fine  granular,  radiating  flrom  a  line  of  dull-colored  metal  extending  across 

broken  surface. 
Songi^Um  of  inch  aeotiona ".07  ".08* 

S.  Ex,  36 38 


594  TESTS  OF  IRON  iSV  STISL. 

So.  MS. 

Marks,  #V'. 

Lengtb,  i".5. 

Diameter,  ".797. 

Sectional  area,  .SO  square  inch. 


TESTS   OF   IBON  AND   STEEL. 


595 


Fo.  610. 

Length,  4'^5. 

Diameter,  ".797. 

SectioDal  area,  .50  square  inoh. 


Applied  loAdB. 

Comivres- 

sionMr 

incii. 

BaooeMiTe 

comprM- 

donper 

inon. 

PenntneDt 
■et. 

SaeoeMlTe 
set 

Benuffke. 

Total. 

PersqiiATe 
inon. 

Foundi, 

500 
2,600 
6,000 
7,600 
10,000 
12,600 
15,000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
28,600 
24,000 
24,600 
26,000 
26,500 
20,000 
20,600 
27,000 
27,600 
28,000 
28,600 
29,000 
29,600 
80,000 
61,200 

Po«nuU. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
60,000 
67,000 
68,000 
50,000 
00,000 
102,400 

0. 

.000200 
.000400 
.000507 
.000788 
.000900 
.001007 
.001200 
.002807 
.001400 
.001438 
.001407. 
.001500 
.001538 
.001507 
.001000 
.008000 
.003007 
.004188 
.004088 
.005007 
.005067 
.006488 
.000988 
.007500 
.008000 
.008067 
.009207 
.009907 

Jneh. 
0. 

.000200 
.000200 
.000107 
.000106 
.000107 
.000107 
.000188 
.000107 
.000038 
.000038 
.000034 
.000033 
.000033 
.000034 
.000088 
.001400 
.000007 
.000406 
.000500 
.000484 
.000000 
.000700 
.000500 
.000567 
.000500 
.000607 
.000600 
.000700 

Inch. 
0. 
0. 
0. 

t 

0. 
0. 
0. 
.000088 

Ineh, 
0. 

Initiiaioftd. 
ElMtio  limit.  * 

* 

Ultimate  atrengih. 

.000088 

.000038 

.0 

.002888 

.002800 

.004888 

.004600 

.007700 

.002807 

Qmera/  nummary. 

£l«atie  limit  per  square  inch  of  original  aeotion iMmnda  47  000 

Campeasion  per  iDoh  under  stress  of  elastio  limit •".IlIILIl^^S"    0.001000 

.BMuierw  nunre ^^^^^ triple  flexure 
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TESTS   OF   IRON  A^TD   STEEL. 


No.  511. 

Marks,  wwb 

Length,  5", 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Comprea- 

Bion  per 

incA. 

* 

Sacceasive 

comprea- 

aionper 

inca. 

Permanent 
aet. 

SaoceaalTe 

permanent 

aet. 

Total. 

Per  sqnare 
luob. 

Pounds. 
600 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21.500 
22.006 
22.500 
23,000 
23,600 
24,000 
24,500 
25.000 
25,600 
26,000 
26,500 
27,000 
27.500 
28,000 
28,  FOO 
20,000 
29.500 
80,000 
40,150 

Pounds. 
1,000 
5,000 
10.000 
15, 000 
20,000 
25,000 
30,000 
35, 000 
40,000 
41.000 
42, 000 
43,000 
44.000 
45.000 
46.000 
»      47.000 
48,000 
49.000 
SO.  000 
51.000 
52.000 
53,000 
54.000 
bS,  000 
56,000 
57, 000 
58,000 
59.000 
60.000 
98,300 

Inch. 
0. 
.000133 

Inch. 
0. 
oooiaa 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  liMd. 

Elaatiollmlt. 
Ultimate  atrength. 

.0003.-13    1      .066200 
.0i)05UO           .000167 
.000007          .nnoift? 

.000833 
.001000 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.OOtiiOO 
.001533 
.001600 
.001667 
.001767 
.001938 
.002567 
.002900 
.003433 
.003900 
.004267 
.004833 
.005267 
.005933 
.006500 

.000166 
.000187 
.000133 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000067 
.000067 
.000100 
.000166 
.000634 
.0<K)338 
.000533 
.000467 
.000367 
.000566 
.000134 
.000666 
.000567 

0. 

.000167 

.000167 

.002000 

.001833 

.004383 

.002388 

General  aummary. 

Elastic  limit  per  aqnare  inch  of  original  aeotion ponnda..      40,000 

Gompreaaion  per  inch  under  atreaa  at  elantio  limit inoh—  0.001667 

intimate  atrength  peraqnareinch  of  original  aeotion ponnda..      08,800 

Manner  of  fiiilnre triple  fleznra 

Speoiflo  gravity 7.8652 

Kaidneaa ••..••• 20.70 


TESTS   OF  IBON  AND   STEEL. 
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Fo.  612. 

Lengthy  &'. 

Diameter,  ".797. 

Sectional  area,  .50  square  inoh. 


Applied  loada. 

Compre*' 

•Ion  per 

inoh. 

SnooesslTe 
compret- 
.aion  per 
incn. 

Permanent 
set. 

Snceeaaire 

Bemarks. 

TotoL 

Peraqnare 
iDcn. 

permuient 

Mb 

• 

P&mnd§. 

600 
2,600 

6,000 
7,600 
10,000 
12,500 
15^000 
1X600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,600 
28,000 
28,600 
24,000 
24,600 
26,000 
26,600 
26,000 
26,500 
27.000 
27,600 
28,000 
28.500 
29,000 
29.500 
80.000 
41,200 

Poundi. 
1,000 
6.000 
10,000 
1^000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
54,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
82,400 

0. 

.000167 
.000388 
.000500 
.000667 
.000800 
.000988 
.001138 
.001338 
.001500 
.001700 
.003038 
.004888 
.004888 
.005267 
.006838 
.006467 
.007100 
.007838 
.008883 
.008067 
.009600 
.010600 
.011207 
.011867 
.012533 
.018267 
.0I4.<M)0 
.016167 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000188 
.000138 
.000200 
.000200 
.000167 
.000200 
.001333 
.001300 
.000600 
.000484 
.000566 
.000C84 
.000638 
.000788 
.000500 
.000634 
.000638 
.000900 
.000767 
.000600 
.00066U 
.000734 
.001038 
.000667 

Intk. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000067 

Inek, 
0. 

Initial  load. 
EUstic  limit 

.000038 
.000034 

.003200 

.003183 

I* 

T71tim»fce  atrength. 

i 

.006967 

.002767 

• 

.009167 

"*.*  008200*' 

.012800 

003638 

General  summary, 

Xlastio  limit  per  sqnare  inoh  of  original  aeotlon pounds..  40,060 

Gompreaaion  per  inoh  under  Btresa  at  elaetio  limit ineh..  0.001833 

Ultimaieatrength  per  aqoAre  inoh  of  original  aeotion pounds..  82,400 

ICanner  of  failure • triple  flexure 

Bpeeiflo  gravity 7.86^4 

uudneaa ; 15iTS 
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Marks,  ^^T 


TESTS  OF  lEOH  AKD  STEEL. 
TJo.  613. 


10 


LeDgth,  5'^ 

Diameter,  ''.797. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

ConpTM- 

•Ion  per 

Inch. 

SaooeulTe 

COBBpfW' 

■ion  per 
iDcE. 

Pemaaent 

Ml. 

SaooeatlTo 

permaneiit 

■et. 

RemarVa. 

ToIaL 

PerMOAre 

iBOll. 

P&undt, 
600 

2,600 
5,000 
7,600 
10,000 
%12,600 
16,000 
17,600 
20.000 
20,500 
21,000 
21,600 
22,000 
22,600 
28,000 
28,600 
24,000 
24,600 
26,000 
2^600 
26^000 
26,600 
27,000 

^^ 

28,600 
29,000 
29,600 
80,000 
80,600 
81,000 
81,600 
82,000 
82,500 

49,910 

< 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46^000 
46^000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65^000 
66,000 
67,000 
68,000 
69,000 
60,000 
61.000 
68,000 
68,000 
64,000 
66,000 
99^820 

Inch. 
0. 

.000167 
.000888 

.000500 
.000667 
.000888 
.000967 
.001188 
.001800 
.001883 
.001367 
.001400 
.001488 
.001407 
.001500 
.001588 
.001000 
.001600 
.001688 
.001067 
.001700 
.001788 
.001888 
.001068 
.001988 
.001833 
.001888 
.001867 
.001068 
.0C2067 
.002400 
.003067 
.003888 
.004500 

Inch. 

0. 

.000167 
.000166 
.000167   - 
.000167 
.000166 
.000184 
.000166 
.000167 
.000088 
.000084 
.000033 
.000038 
.000084 
.000068 
.000088 
.000067 

0. 

.000068 
.000034 
.000088 
.000038 
.000100 
.000100 

0. 
—  .000100 

.0 

.000084 
.000066 
.000184 
.000638 
.000667 
.000706 
.000667 

Inch. 

0. 

0. 

0. 

.000088 
.000088 
,000067 
.000067 
.000667 
.000067 

Inch. 
0. 

iBitialload. 

Etaattelimlt. 
Deflaotod,  cooTexon  the 

miorometor  aide  of  Ite 

•peoimen. 

Ultimate  strengtlu 

"""oooow" 

0. 
.000064 

0. 
0. 
0. 

.000109 

•000068 

.000188 

.000088 

.000167 

-  .000088 

—  .000200 

.000667 

.000600 

General  iummarif. 

Elaatio  limit  per  aqnue inolL of  oiiginalaeotioii pomids..     6&(  _ 

Compreaaion  per  Inch  ander  atreaa  at  elaOtic  limit inch..  0.001038 

Ultimate  strength,  per  aqnare  inch  of  original  aection poonds..     99^820 

ICiumerofiSidlare triple  flexors 

Specific  gr»Tlt7 7.8686 

Hardneaa 20.14 


TESTS   OF  mON  AND   STEEL. 
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sn 


HI  i:^ 


rS  7B0M  BBEECH  MBCHAXISX  FOBOIHGB. 


SEx36  491 


TESTS   OF  ISON  AND   STEEL. 
liTo.  384. 
Tetuion  Test. 
Marks  on  bar,  "g^ 
Diameter,  ".664. 
Sectioaal  area,  .25  square  inoh. 


Apidled  lotd..      |__ 

mntlaii    8n 

M«»M> 

TntiiL 

"-CT"  - 

XT  So 

X^ 

PmbuK. 

Pottniti. 

Inch. 

tneh. 

ISO 

1,000      0. 

l.ZM 

tlooo 

000O8T 

OOOOST 

isoo 

10.000 

000131 

B,7M 

16.000 

000383 

000133 

Sow 

20:000 

000487 

001184 

S,2M 

26.000 

000000 

000133 

w^ooo 

000 IS3 

I'jia 

81:000 

000300 

000067 

8,000 

nooo 

000833 

S,iM 

i^ooo 

000807 

000084 

Im 

34,000 

000900 

000038 

8,760 

KOOO 

00OS33 

ROM 

Sooo 

ooose7 

000034 

>,2S0 

001000 

000033 

>,MH) 

sal  000 

000033 

Stm 

»ooo 

001067 

000034 

0,000 

40,000 

000033 

O.EM 

41,000 

e«N) 

42,000 

001183 

000033 

0,T» 

4S,000 

001 16T 

1,000 

44^000 

001233 

000006 

45,000 

001267 

0O0O34 

ilwo 

1.T50 

"■22 

001883 

a.  000 

000034 

2,250 

40,000 

001433 

000008 

13^1100 

60,000 

0014ST 

000034 

i2tso 

61:000 

18.00J 

62.0U0 

OOITOO 

000138 

ia,s» 

63,000 

000183 

13.  MO 

M.0O0 

000200 

18,760 

002267 

000234 

Hooo 

oloSo 

002033 

000606 

M.»0 

67,000 

003400 

000487 

14,  wo 

66,000 

004588 

14, 7») 

X.W» 

0006K7 

IB.  000 

60,000 

006300 

.JB,2M 

ei.ooo 

000700 

lS«» 

eiooo 

OOIOBT 

IS.  760 

83,000 

ooitasT 

OOOUOO 

111.000 

84,000 

0]I»33 

OOliMO 

18^260 

8^000 

000000 

10.900 

86,000 

oueoti 

000367 

18,760 

87.000 

17,000 

es,MN 

001333 

liSK 

w:ooo    . 

OOOBOO 

IT,  MM 

70.000 

18,000 

72.000 

001200 

IS,  800 

74.000 

820033 

10,000 

78,000 

19  600 

78^000 

002733 

20,000 

KI,IKO 

0iS700 

20,  HO 

82,000 

21,000 

Bi^OOO 

035333 

003666 

21,600 

88.000 

039833 

saiooo 

88,000 

42,600 

w,ooo 

O072BS 

IS.  000 

92,000 

0638 

23,  too 

H,000 

aiooo 

»g,ooo 

1033 

0233 

24,000 

98,240 

1238 

20^800 

1 |L<«d«ttliie"ofniptui«.| 

Oattral 
Taiulle  itraDgth  p«r  aqnan  loch  of  arf  oliul  iccUdq  . 

B3uttallmttp»TuiuralDob  oforlgliulaacttaii 

UoDgmtlim  pec  Inob  >n«r  raptare , 

XloBgatkn  par  ioEh  nndersCnln  at  elutlo  limit , 

BadaodMi  In  diameter  at  polst  of  rnptart 

BadaaUon  In  ana  attar  rapture,  per  oentomar  oriEinal 

Poattlini  of  raptors 

Cbaiaotcraf  brokm  aarAiae 

Blongatlon  of  iDohaeetlODe  ........._.._...,............ 


\\V.\\*iitj,'inU™pora'i>rtwith'H™nnlarinf 
'■.Il".l8(".8<fn«itnrea  eeoti 
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TESTS   OF   IRON  AND   STEEL. 


No.  386. 

Tension  Test. 

Diameter,  ^^564. 

Sectioual  area,  .25  sqaare  inch. 


Marks  on  bar,  ^f^ 


Applied  loftda. 


TotiJ. 


Piottfuiff. 
260 
1,250 
8,600 
3,760 
6,000 
fi.260 
7,600 
7,750 
8,000 
8,250 
8,600 
8,750 
9,000 
0,260 
0,600 
0,760 

ro,ooo 

10,250 
10,600 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15.250 
15,600 
15,760 
18,000 
16,260 
18,600 
18,750 
17,000 
17,250 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23.600 
24,000 
24,500 
25,000 
25,500 
26,850 
26.800, 


Per  sqattre 
inch. 


Brandt. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
88,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60.000 
81,000 
58,000 
53,000 
64,000 
65,000 
58.000 
57,000 
68,000 
69,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
68,000 
87,000 
88|000 
89,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80.000 
,  82.000 
84,000 
88.000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
102^800 


ELonntloii 
pormek. 


Ineh, 
0. 

.000100 
.000287 
.000400 
.000800 
.000738 
.000988 
.000938 
.000987 
.001000 
.001088 
.001067 
.001100 
.001188 
.001167 
.001200 
.001288 
.001267 
.001800 
.001338 
.001367 
.001400 
.001438 
.001487 
.001600 
.001687 
.001000 
.001683 
.801887 
.001767 
.001887 
.002067 
.002283 
.008488 
.002800 
.003233 
.004100 
.004700 
.006400 
.005800 
.006800 
.007800 
.008400 
.009000 
.010000 
.OlOCOO 
.011783 
.012900 
.014767 
.016687 
.018433 
.020000 
.023067 
.025667 
.028200 
.031100 
.038833 
.0400 
.0433 
.0500 
.0567 
.0633 
.0867 
.0900 


SaooeeeiTe 

elon  cation 

perlaoh. 


Inch, 

0. 

.000100 
.000167 
.000188 
.000200 
.000188 
.000800 

0. 

.000084 
.000088 
.000038 
.000084 
.000088 
.000088 
.000034 
.009088 
.000038 
.000014 
.000083 
.000033 
.000084 
.000038 
.000088 
.000034 
.000038 
.000067 
.000033 
.000033 
.000084 
.000100 
.000100 
.000200 
.000166 
.000200 
.000467 
.000833 
.000867 
.000600 
.000700 
.OOOJOO 
.000900 
.000800 
.600800 
.000800 
.001000 
.000600 
.001133 
.001167 
.001867 
.001000 
.001766 
.002167 
.002467 
.002600 
.002538 
.002900 
.002738 
.006167 
.0038 
.0067 
.0067 
.0066 
.0234 
.0033 


Permnnant 
■et 


Inch, 


0. 
0. 


.000083 
.000867 
.000067 
.000007 
.000067 


,000087 


.000067 


.000100 


.000800 


.002000 


005288 


BaeoemlTe 
permanent 


Ineik, 


.000038 
.000084 

0. 
0. 
0. 


0. 


0. 


000038 


.000200 


.001700 


.008288 


009067  .008884 


Initial  load. 


Blaafclolimii 


Hiotometer  remOTed. 


Xntimate  etrengtlL. 
Load  at  time  or  mptore. 


General  9waimary. 

Speeifle  gravity..... 7.  i 

Httdnetii 2a8B 

Tenaile  strength  per  square  inoh  of  original  section ponnda..    108,690 

Elastie  limit  per  sqaare  inch  of  original  section do....     68^060 

Bkmgatioa  per  in<m  after  rapture inch..      0.0067 

Elongation  per  inch  nnder  under  strain  at  elastio  limit do....    .001667 

Bedaction  in  diameter  at  point  of  rapture do 044 

Bednction  in  area  after  rupture,  per  centum  of  original  section 16.0 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface fine,  grannlar 

Elongation  of  inch  sections '^.OO,  ".09  (".14  fhiotnred  seotlon 


JO  t^z^cA.  ^T^eeTi^JSZoc^  * 


SEx3l4tl 


TESTS   OF   IBON  AXD  STEEL. 

No.  386. 
Tmtion  Teit. 
Mark  on  bar,  "?" 
Diameter,  ".C!64. 
Sectional  area,  .25  square  inch. 


•"""-^  L. 

«"! 

s 

rtXBUamt 

pecnuant 

'uW^ 

TotaL 

**toS^  •" 

Fvimdi. 

Intk. 

Imek. 

jMk. 

iMk. 

•f^H  ¥^'0$ 

au 

t. 

1. 

«. 

1,1m 

vxata 

0002S8 

oooon 

(.fiOff 

OOOIOO 

oooon 

i^TU 

DOOODO 

oooon 

«. 

Im 

ooonn 

000100 

ooMwr 

«.2CI0 

WOSCT 

oooin 

oooosr 

T^SOO 

oaoioo 

OOWWT 

7,T» 

»1000 

D00UH3 

MJltOO 

ooeoui 
uoown 

_^B   "^^^^ 

ftTSO 

oooon 

fi,DO<] 

000034 

ss 

001300 
1MIIBS 

oooisa 

000038 

S,T6a 

ooocst 

10^  WW 

001  BOO 

oooon 

10,130 

U«0038 

lOfioo 

OOIUT 

S!S 

■00IM7        0 
001400 

00003S 

fe-i™ -'*'•*  V? 

11,10) 

otitsa 

oooon 

000181 

oooon 

11^  000 

001  wo 

DOU0S7 

11^  TM 

00IE8S 

000038 

11.000 

ooiaoo 

000007 

P^^fc'^S 

mw) 

ooiesa 

000038 

usoo 

OOITOO 

ooooOT 

ooom 

OOOIM 

UTGO 

001881 

U^OOO 

001183 

000100 

Sieo 

0O1O3S 

000100 

"^mSf^y'* 

San 

Kosm 

U^TEO 

001400 

oKnvj 

000500 

it  000 

ooosii 

iiuo 

1100100 

as8 

s 

OOIOOO 

u^ooo 

00B70I 

oonn 

s 

00^88 

OOTBDO 

OOOTM 

ffiSS 

y?^  "^Kvt- 

iKooo 

OOftlSB 

001388 

i^ieo 

oioieo 

ooioTo 

"'.omBoo' 

'".ooiioo" 

V**"-'  'qf-*^ 

oImS 

IT  BOO 

•n,m 

014863 

■""."oiaS" 

■■'.Miiii" 

TZ^DOO 
T*:OM 

78,000 

01^ 

ooJooo 

ossgaa 

^^g§ 

Sis 
IE 

80,000 

0M03S 

OOKOO 

84,000 

as 

036000 

043287 
«»9flT 

osaoff? 

003000 

SB 

004000 

DOffroo 

008100 

i^"J^8fei 

fe^.'^iV 

I^ODO 

M;000 

3£S00 

K.m 

D200 

Sss 

aim 

'.'.'.'.'.'.'.'.'.v.'. 

MiF. , 

TfDille  itreiiith  »r  iqiiBra 
^•Ue  limit  iwTniwm  •-- >■ 
JOMptloa  par  liMD  sftc 


faicli  of  orlgtaul  ascitloB 

'  of  origbul  KCtlan 

rmtn  »i"ita««i"iMi\\\' ","■".■",■" 

nt  CFf  mptara 

ne,  par  oantam  of  orijifawl  aeetlou 


..do....     uom 


'^UKMr  <^bK>km  (arikea 


Inokmn 
inoliMel 


"'io'^.'ier-iT 


iiilBT,  irlUi  doll  CBDtar 
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TESTS   OF   IBON  AND   BTBEL. 


Marks  OQ  bar,  "5" 

Diameter,  "^61. 

SectioDal  area  .25  square  incb. 


No.  387. 
Tension  Teat, 


AppUadludt.       |_ 

xsr\ 

»^.. 

I«t>l. 

^"inX"    *" 

sfl." 

Fevndi. 

Pound: 

IHJL 

Jim*. 

3M 

1,000        0. 

LBO 

S^OOO 

000m 

i^too 

10.000 

000M7 

000184 

hso 

10,000 

000400 

K*^ 

0,000 

»,ooo 

oooooo 

000200 

a,!M 

30.000 

0007M 

ooom 

T^OOO 

so^ooo 

ooooss 

000200 

7  ISO 

81^000 

000W7 

ooooat 

^000 

32,000 

000967 

i,2M 

83.000 

oooo» 

8^500 

8*:  000 

8,730 

86,000 

001007 

000034 

S^OOO 

30,000 

000038 

S,wo 

stIooo 

oooosi 

t,m 

88,000 

001107 

000034 

S.m 

38,000 

000038 

10:000 

40  000 

001X33 

000033 

10,^ 

41,000 

0012W 

000034 

10^500 

42^000 

001300 

000033 

10;7M 

40^000 

000038 

11,000 

It  000 

00i3«7 

.000034 

IL2H) 

40,000 

000038 

111  500 

4^000 

001433 

000038 

iT^OOO 

OOHOT 

000084 

1%000 

48,000 

ooiooo 

000038 

itito 

«000 

000038 

I'i.WB 

00,000 

001587 

000034 

ihw 

01,000 

000100 

18,000 

03,000 

001700 

000038 

18^290 

u^ooo 

001733 

000O38 

is^soo 

04:000 

000034 

11750 

05,000 

001  BOO 

O0O08S 

IV  000 

u,oao 

000138 

iJ^SM 

otIooo 

000034 

14,  SOU 

08,000 

lt^7U 

M^OOO 

000138 

15^000 

eo.«» 

000138 

1»,Z5D 

01,000 

002800 

is^iioo 

02^000 

000338 

lS7M 

w:doo 

000034 

10,000 

04.000 

004007 

10^250 

00^  000 

006433 

0004O8 

i£mo 

m:ooo 

006800 

00IB8T 

10,760 

87,000 

0*7400 

17  000 

08,000 

OOMflJ 

17,£Sa 

ra^ooo 

00M33 

001008 

17  000 

w:ooo 

OlOMT 

18,000 

72.000 

013700 

IS^GOO 

7^000 

001800 

19,000 

78,000 

010287 

002207 

IS^EOO 

7S000 

018007 

so;  000 

80^000 

002338 

30,000 

Sooo 

002400 

31  000 

61,000 

QKe83 

.OOIHOS 

H  000 

80,000 

0202W 

.00348* 

32,000 

^000 

082S33 

.008066 

3^000 

00.000 

035038 

003000 

aooo 

^000 

04DB38 

.ouoooo 

^000 

HOOO 

.004900 

34^000 

00,000 

082107 

.006384 

3<C00 

tc^ooo 

002000 

3^000 

10^000 

.018007 

i^!S 

101, 3» 

1107 

.088083 

1 |l,(«l«Ba»oirnpn«.| 

Qeneral  tummarji. 

ToMllB  itrtnfllmw  •qui™  InoT' o' '"^S'D^  ?"«™ 

Slutlobmit,peTH|iiiTe  inch  of  origlnsl  seotloD 

BloDotloD  per  Inoh  after  ropWre 

BloDgBtlon  per  Inohnnder>lr*instel»tlo  limit 

K«daB(lDD  In  dluneler  M  point  of  rnpoiro. ....... -..-.... ■ 

BsdnoUim  In  •re*  »IUr  mplnre.  per  eenCuin  of  origin*!  Motion  .. 

FocldoD  of  nptnn .-■■;.:,■ 

CbnrKtot  of  broken  aarhoe (TUinUr,  80  pert 


;"-.r?f!5i 


.80  rtHtnred  ■ecttan> 
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Compression  Test. 


Marks  on  bar,  10  B  B 
Length,  11".976. 
Diameter,  V'A29. 
Sectional  area,  1  square  inch. 


Applied  loadi. 


Tot«L 


Pound*. 
1,000 
S,000 
10,000 
10,000 
20,000 
26,000 
80,000 
81,000 
82,000 
88.000 
84,000 
85,000 
80,000 
87.000 
88.000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
4S»000 
40.000 
47.000 
48,000 
40,000 
60,000 
61,000 
62.000 
68,000 
64,000 
66,000 
66^000 
67,000 
68,000 
60,000 
00,000 
61.000 
62,000 
88,000 
04^000 
40,000 


Peraquftre 
inek 


Pounds. 
1,000 

•  6,000 
10,000 
15,000 
20,000 
2ft.  000 
80,000 
81,000 
82,000 
88,000 
84,000 
85.000 
80.000 
87,000 
88.000 
89,000 
40.000 
41,000 
42,000 
43.000 
44,000 
46^000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64^000 
55,000 
60.000 
67,000 
68,000 
59,000 
60.000 
61.000 
62,000 
63,000 
64,000 


Compres- 
sion oer 


inc 


Inch. 
0. 

.000180 
.000280 
.000430 
.000610 
.0007^0 
.000940 
.000980 
.001010 
.001040 
.001080 
.001110 
.001140 
.001180 
. 001210 
.001240 
.001280 
.001810 
.001850 
.001380 
.001420 
.001460 
.001490 
.001530 
.001570 
.001610 
.001670 
.001730 
.001780 
.001870 
.001960 
.002110 
.002290 
.002570 
.OOJ040 
.003510 
.004680 
.005400 
. 007200 
.009000 
.011600 


SnooeseiTe 
compres- 
sion per 
inon. 


JfMA. 

0. 

.000180 
.000150 
.OOOloO 
.OOOlfiO 
.000170 
.000160 
.000040 
.000030 
.000030 
.000010 
.000080 
.000030 
.000040 
.000030 
.000030 
.000040 
.000030 
.000040 
.000030 
.000040 
.000040 
.000030 
.000040 
.000040 
.000040 
.000060 
.000060 
.000050 
.000090 
.000090 
.000150 
.000I»0 
.000260 
.000370 
.000570 
.001170 
.000720 
.001800 
.001800 
.002500 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 


Inch, 


.000010 
.000010 


000010 


000010 


000030 


.000090 


,000310 


,002610 


009650 


Saocesslye 

permanent 

set 


JneK 


.000010 


0. 


0. 


.000020 


.000060 


.000220 


.002300 


.007040 


Initiilloa4. 


Elastto  Umil 


tntimate  strength. 
Load    sustained   when 
test  was  dlsoontinaed. 


General  eummary, 

Slastloftmit  per  square  Inch  of  original  section pounds..     49,000 

<;ompression per  inch  under  stress  at  elastlo  limit inch..  0.001610 

TTltimate  strength  per  square  inch  of  original  seotion pounds..      64,000 

3Canner of  fidlore '....triple flexure 

^dddle  deflection  after  the  test Inohf.         .86 
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No.  388. 

Tensian  TesL 

Marks  on  bar,  ^  §  ^' 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


ToUL 


2S0 

1,2S0 

2,600 

8,780 

6,000 

0,260 

7,600 

7,760 

8,000 

8.250 

8,600 

8,750 

9,000 

9;  250 

0,600 

0,760 

10,000 

10,250 

10,600 

10,760 

U,000 

11,260 

11,600 

11,760 

12,000 

12,250 

12,600 

12,760 

18,000 

18,260 

18,600 

18,750 

14,000 

14^260 

14,600 

14,760 

16^000 

16^260 

16^600 

16,750 

io;ooo 

1&260 
10^500 
16,760 
17,000 
17,250 
17.500 
18,000 
18,600 
19,000 
19,600 
90,000 
20.600 
21,000 
21,600 
82,000 
22,600 
28,000 
28,600 
24»000 
2^600 
26^000 
28^200 
28,900 


PerMoare 
inch. 


Poundt, 
3.000 
5^000 
10,000 
16,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85^000 
80,000 
87,000 
88,000 
80.000 
40.000 
41,000 
42.000 
48,000 
44.000 

•  45,000 
46,000 
47.000 
48,000 
49.000 
60,000 
51,000 
62,000 
68,000 
54,000 
65,000 
50,000 
57,000 
68,000 
69,000 
00,000 
61,000 
02,000 
68,000 
04,000 
66,000 
66,000 
67,000 
08,000 
09,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
88,000 
84.000 
80,000 
88;  000 
90^000 
92,000 
94,000 
90,000 
9^000 
100,000 
100,800 


BloD|^tioik 
per  inch. 


Inch. 
0. 

>.  000038 
—.000007 
.0(H)007 
.000233 
000433 
.000507 
.000633 
.000067 
.000700 
.000733 
.000800 
.000800 
.000833 
.000867 
.000900 
.000038 
.000967 
.001000 
.001033 
.001067 
.OOUOO 
.001183 
.001167 
.001200 
.001267 
.001800 
.001300 
.001333 
.001367 
.001467 
.001638 
.001567 
.001600 
.001700 
.001833 
.001933 
.002138 
.002467 
.008200 
.004007 
.004967 
.006067 
.006800 
.007967 
.008667 
.000088 
.011400 
.018500 
.015667 
^017900 
.020800 
.023167 
.025888 
.028288 
.031288 
.085167 
.089238 
.044967 
.051388 
.060667 
•075067 
.1000 


Snocenlve 

elongation 

per  inoh. 


Inch. 

0. 

.000083 
.000084 

0. 

.000166 
.000200 
.000184 
.000066 
.000034 
.000033 
.000033 
.000067 

0. 

.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000007 
.000038 

0. 

.000038 
.000034 
.000100 
.000066 
.000034 
.000033 
.OOOiOO 
.000138 
.000100 
.000200 
.000334 
.000738 
.000867 
.000900 
.001100 
.000783 
.001167 
.000700 
.001266 
.001467 
.002100 
.002067 
.002388 
.002400 
.002867 
.002166 
.002900 
.008000 
.008064 
.004066 
.005784 
.006366 
.000284 
.  015100 
.024838 


Permanent 
aet 


Inch. 

0. 

0. 

-.000067 
—.000100 
—.000100 
-^000100 
—.000100 


-s  000100 


—w  000100 


—.000100 


—.000100 


—.000100 


.000038 


.002633 


.007800 


SnooeeaiTe 

permanent 

aet 


0. 


Inoh. 


-.000067 

—.000033 
0. 
0. 
0. 


0. 


Bemarka. 


Initial  load. 


0. 


0. 


.000138 


.002600 


004667 


Blastio  limit. 


Ultimate  atMngth. 
Load  at  timeoz  mptnre. 


General  eummary, 

Teoafle  atrength  per  itqaare  inoh  of  original  aeotlon • poimda.. 

Xiattio  limit  per  Moare  inch  of  originalaeotlon do.... 

Songation  per  inch  after  mptnre inch.. 

Bhmgation  per  inch  nnder  atrain  at  elaatlo  limit do... 

Sadnetion  in  diameter  at  point  of  mpture do 

Badnotton  in  area  afterraptare,  per  oentnm  of  original  aeotion 

Fositio&ofraptore ".70  firam  neck 

Character  of  broken  snrflMse granular,  small  dall  spot  near  tho  center 

XiODgation  of  inch  sections ".08» 'Ml  (".26  fractured  section) 


100,800 

67,000 

0.1600 

.001600 

.104 

88.6 
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No.  389. 

Tension  Test 
Marks  on  bar,  ^  f  ^' 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pound*. 

250 

1,250 

2,500 

8,750 

6.000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

0.250 

9,500 

9,750 

10.000 

10,250 

10,500 

10, 730 

11,000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12,500 

12,750 

13, 000 

18.250 

13,500 

13, 760 

14,000 

14,250 

14,500 

14,750 

15,000 

15.250 

15,500 

15,750 

16,000 

16, 250 

16,500 

16,750 

17,000 

17,250 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20, 500 

21.000 

21,500 

22,000 

22,500 

28,000 

23,500 

23.680 

21,200 


Per  square 
inca. 


Potmdt, 
1,000 
5,000 
10,  OUO 
15,000 
20,000 
25,000 
80,000 
81,000 
32,000 
83,00u 
84,000 
35,000 
86.000 
87,000 
88,000 
89,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
64,000 
65.000 
66.000 
57,000 
58,000 
60,000 
60.000 
61,000 
62,  000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69, 000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
94,720 


Slongation 
per  inch. 


JnM. 
0. 

. 000038 
.000133 
.000300 
. 000533 
.000667 
.000833 
.  000867 
.000900 
.000933 
.000067 
.001000 
.001000 
.001033 
.001067 
.001100 
.001133 
.  001200 
.  001233 
.  001267 
.  001300 
.  001367 
.001400 
.001433 
.001467 
.001600 
.  001767 
.  001833 
,  002067 
.002300 
.002633 
.  003333 
.004133 
.004633 
.  006133 
.006800 
.008400 
.  009033 
.  009767 
.  010433 
.011833 
. 012407 
.013567 
.  014300 
.015300 
. 016467 
.  017767 
.019667 
.  022333 
.  025000 
.  027G67 
.031333 
.  034333 
.  0383:{3 
.  044107 
.049933 
. 057933 
.07^3 
.0900 
.1267 


Saoeessive 

elongation 

per  inch. 


Inch, 
0. 

.000083 
.000100 
.000167 
.  000233 
.000134 
.000166 
.000034 
.  000033 
.000033 
.000034 
.000033 
0. 

.000033 
.000034 
.000033 
.000033 
.000067 
.  000033 
.000034 
.000033 
.OOO0G7 
.000033 
.  000033 
.000034 
.000133 
.  000167 
.000166 
.000234 
.000238 
.000333 
.000700 
.000800 
.000500 
.001500 
.000667 
.001600 
.000033 
.000734 
.000666 
.  001400 
.  000G34 
.001100 
.000733 
.  001000 
.001167 
.  001300 
.001900 
.002666 
.  002667 
.  002867 
.  003666 
.  OOWOO 
.004000 
.005834 
. 005766 
.008000 
.015367 
.0167 
.0367 


Permanent 
set 


Indi. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000033 


.000200 


Sncoesaiye 

permanent 

set. 


JfidL 


0. 


Initial  load. 


.000038 


.000167 


.001433 


.006200 


.010033 


.014967 


.001233 


.004767 


.003833 


.004934 


Slaatiellatt. 


Micrometer  removed. 


Ultimate  strensth. 
Load  at  time  oi  mptore. 


General  eumtMiry, 

Tensile  strength  per  square  inch  of  original  section .* pounds..     94^720 

Elasticlimit per  soaaro  inch  of  originul section do....      48,000 

Elongation  per  inch  after  mptare inch..      1.1738 

Elongation  p«rinch  nnder  strain  at  elastic  limit do 001407 

Rednotion  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  mptare,  per  centum  of  original  section , 8&  4 

Position  of  rupture '. ".85  from  neck 

Character  of  broken  surfkce granular,  dull  spot  near  the  center 

Elongation  of  inch  sections 'Ml,  ".13  (".28  fhtctured  section) 
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No.  405. 


Compression  Test 


Marks  on  bar,  12  B  Bi 
Length,  ir'.955. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  laada. 

Compres- 
sion per 
IncL 

Snooeaaive 

oompree- 

Blon  per 

incn. 

Permanent 
set. 

SaooeaaiTe 
pemuuient 

aet. 

Bemarka. 

TottL 

Persqiittre 
inoA. 

JPounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87.000 
88,000 
80,000 
40,000 
.41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
6^,000 
54,000 
65,000 
56,000 
57.000 
68,000 
50,000 
60,000 
68,100 
40,000 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
54,000 
55,000 
66,000 
57,000 
68,000 
50,000 
60,000 
63.100 

Inch. 
0. 

.000110 
.000260 
.000420 
.000590 
.000750 
.000920 
.000950 
.000990 
.001030 
.001060 
.001090 
.001110 
.001150 
.001190 
.001220 
.001250 
001290 
.001330 
.001380 
.001420 
.001470 
.001510 
.001560 
.001610 
.001690 
.001790 
.  001910 
.002080 
.002290 
.0028i)0 
.003130 
.003380 
.004150 
.004910 
.005990 
.  007700 

Inch. 
0. 

.000110 
.000150 
.000160 
.000170 
.000160 
.000170 
.000030 
.000040 
.000010 
.000030 
.000030 
.000020 
.000040 
.000040 
.000030 
.000030 
.000040 
.000040 
.000050 
.000040 
.000050 
.000040 
.000050 
.000050 
.000080 
.000100 
.000120 
.000170 
.000210 
.000570 
.000270 
.000450 
.  000570 
.  000760 
.001080 
.001710 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Tnltialloftd. 

0. 

0. 

Elaatio  limit. 
Perceptible  deflection. 

intimate  atren^h. 
Load   anatained   when 
teat  waa  discontinued. 

.000030 

.000030 

.000210 

.000180 

.001310 

.001100 

.005480 

.004170 

General  summary. 

Blastio limit  per  square  inch  of  original  aeotion pounds..       48  000 

Oompreoaion  per  inch  under  atreaa  of  elaatlo  limit r..inch..     .001610 

^timate  atrength  per  aquare  inch  of  original  section pounds..       63,100 

8.  Ex.  36 39 
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Ko.  390. 
TeMion  Test 
Marks  on  bar,  ^^  q^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  load£. 


Total. 


Pound9. 

250 

1,250 

2,600 

3,750 

6,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

16,250 

16,500 

^16, 750 

17,000 

17,250 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24.000 

24,500 

25,000 

25,500 

25,640 

21,900 


Per  square 
Inca. 


EloDfcation 
per  ioob. 


Pounds.  ' 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
80.000 
40,000 
4J,000 
42,000 
4J,000 
44,0C0 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
60,000 
67,000 
08,000 
69.000 
70,000 
72, 000 
74.  000 
70.000 
78,000 
80, 000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
102,560 


Inch, 
0. 

.000100 
.000267 
.000433 
.000633 
.000787 
.000938 
.000938 
.000967 
.001000 
.001038 
.0C1067 
.001100 
.001133 
.001133 
.001167 
.001200 
.001233 
.001267 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
. 001500 
.001533 
. 001567 
.001600 
.001667 
.001667 
.001733 
. 001767 
.  001800 
.001867 
.  001967 
.  002100 
.  002300 
.  002500 
.  003067 
.003600 
.004600 
.005400 
.006333 
.007400 
. 008767 
.010400 
.  012600 
.015067 
.016333 
. 018467 
.  020733 
.023367 
.  020000 
.  029333 
.  032000 
036000 
.040000 
.  045333 
.055000 
.064000 
.079333 
.1067 


SacceMive 

elongation 

per  inch. 

Inch, 

0. 

.000100 
.000167 
.000160 
.000200 
.000134 
.000166 

0. 

.000034 
.000033 
.000038 
.000034 
.000033 
.000033 

0. 

.OOOOM 
.000033 
.000033 
.000034 

0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
. 000034 
.000033 
.000067 

0. 

.000066 
.000034 
.000033 
.000067 
.000100 
.  000133 
.000200 
. 000200 
.000567 
.000533 
.001000 
.000800 
.000933 
.001067 
.  001367 
.  001633 
. 002200 
.  002467 
.001266 
.002134 
. 002260 
.002634 
.002633 
. 003333 
.  002667 
.004000 
.004000 
.005333 
.009667 
.009000 
.015333 
.027367 


Permanent 
net. 


Itieh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


0. 


000033 


000200 


001467 


006267 


SacoeealTe 

permanent 

set. 


Inch, 


0. 


Hemarks. 


Initial  load. 


.000033 


.000167 


.000267 


.004800 


Elastic  limit. 


Micrometer  removed, 
intimate  strenetb. 
Load  at  time  or  mptore. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  oriffinal  section ponnds..    102,560 

Elastic  limit  per  sqnare  inch  of  original  section do 58,000 

Elongation  perinea  after  mptare inc^..      0.1807 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Kedaction  in  diameter  at  point  of  raptnre do 134 

Sedaotion  in  area  after  mptare,  per  oentamof  original  section 41.9 

Poeitioa  of  mptore '^OSfhmineck 

Chaiacterof  OTokensarftce granolor,  50  per  cent.;  doll  spongy  center,  60  per  cent 

Elongation  of  inch  sections ".09,  ".15  (".32  fractared  section) 


/ 
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No.  391. 

Tension  Test. 

Marks  onbar,"^®' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 


TotaL 


Pounds. 

250 

1,250 

2,600 

8,760 

6,000 

e,2S0 

7,600 

7,750 

8,000 

8,250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.600 

11,760 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,250 

14,600 

14.750 

15,000 

15, 250 

15,500 

15,750 

16, 000 

16,250 

16, 600 

16,750 

17.000 

17,250 

17,600 

18,000 

18,500 

19,000 

19.500 

20,000 

.20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 

24»250 

21,900 


PeraqtUTe 


aqtu 
icn. 


inc 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
43,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51, 000 
52. 000 
53,000 
54,000 
55,000 
56,000 
57,000 
56,000 
69, 000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
97,000 


Elonfcation 
per  inch. 


IneJi. 
0. 

.000133 
.000267 
.000433 
.000633 
.000767 
.000938 
.000967 
.001000 
.001033 
.001067 
.001100 
. 001133 
.00U67 
.001200 
.001200 
.  001233 
.001267 
.001300 
.001333 
. 001367 
.001400 
.  001467 
.001500 
.  001533 
.001567 
.001667 
.001933 
.  002500 
.  002t<33 
.004167 
.004667 
.005667 
.  006033 
.  006833 
.  007G33 
.  008500 
.009367 
.009900 
.010533 
.011500 
.012533 
. 013500 
.014100 
. 014933 
.015900 
. 017133 
.018933 
. 021233 
.  023733 
.026233 
.028900 
.031833 
.035500 
.039233 
.045067 
.050000 
.058067 
.068333 
.0807 
.1300 


SacooMive 

elongation 

permoh. 


Inch. 

0. 

.000133 
.000134 
.000166 
.000200 
.000134 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000100 
.000206 
.000567 
.  000333 
.001334 
.000500 
.001000 
.000366 
.000800 
.000700 
.000967 
.000887 
.000533 
.000633 
.000967 
.001033 
.000967 
. 000600 
.000833 
.000967 
.001233 
.001800 
.002300 
.002500 
.002500 
.002667 
.002933 
.003667 
.003733 
.005834 
.004933 
.008667 
.009666 
.018367 
.0433 


Permaoeut 

set. 


SacoesaiTe 

permanent 

set 


Inch. 

0. 

0. 

.000033 
.000033 
.000033 
.000067 


.000067 


.000067 


.000067 


,000233 


Inch. 


0. 


.000033 
0. 
0. 

.000034 


0. 


0. 


0. 


.000166 


Initialload. 


ElaaUo  limit. 


002667  .002434 


.  006333  .  003666 


.010167 


.014400 


.003834 


.604233 


Micrometer  removed. 

Ultimate  atrenstli. 
Load  at  time  ofrnptnre. 


Speoiflo  gravity 
Hardness. 


General  aummary. 

7.8«IO 

t 19.03 

97,000 

40,000 

0.1867 

.001SC7 

.Ut 

80.3 


Tensile  strength  per  square  inch  of  original  section • pounds.. 

Elastic  llmtt  per  square  inch  of  original  section do.... 

Elongation  per  inch  alter  rupture ^ inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do.... 

Seduction  in  diameter  at  point  of  rupture do.... 

Beduction  in  area  after  rupture)  peroentum  of  original  section • 

Position  of  rupture ".25  from  middle  of 

Character  of  broken  surface  • granular,  60  per  centum;  dull  eccentric  spot,  40  per  oeatom 

Elongation  of  inch  sections ".12  (".31  fhu)tured  section),  ".13 
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10.— 12''  M.  L.  EIFLEB  HOBTAR. 

CAST  IRON,  HOOPED  WITH  STEEL. 
[CMt-iron  Bpecimens  from  experimental  cylinder,  and  steel  Bpecimens  from  tmimloB  hoopi.] 
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No.  425. 


Tension  Test 
Mark  oa  bar,  1 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Length,  20''. 


1 

Applied  loads. 

EloD^tion 
per  inch. 

SaoceuiTe 

elonjtation 

per  inch. 

Permanent 
act. 

Sacoeaaive 

permanent 

set. 

Remarka. 

TotaL 

Per  Bqoore 
inch. 

Pound*. 

600 

1.000 

2.000 

8.000 

4.000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000  . 

14,000 

16.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24.000 

25^000 

26,000 

Pounds. 

800 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22, 000 

23,000 

24,000 

25,000 

26,000 

Ineh. 
0. 

.000010 
.000070 
.  000120 
.000170  ■ 
.000230 
.000295 
.000345 
.000400 
.  000470 
.000:^30 
.000600 
.000660 
.000750 
.000810 
.000910 
.001000 
.001100 
.001200 
.  001300 
.001415 
.001550 
.001670 
.001840 
.002100 
.002310 

Ineh, 

0. 

.000010 
.000060 
.000050 

.  .000050 
.000060 
.000065 
.000050 
.000055 
.000070 
.000060 
.000070 
.000060 
.000090 
.000060 
.000100 
.000090 
.000100 
.000100 
.000100 
.000115 
. 000135 
.  000120 
.000170 
.000260 
.  000210 

Inch. 

0. 

0. 

0. 

0. 

0. 
.000005 
.000010 
.000020 
.000035 
.000015 
.000050 
.000055 
.000065 
.000005 
.000105 
.000140 
.000155 
.000190 
.000210 
. 000260 
.000300 
.000355 
.000425 
.000515 
.000650 
. 000815 

Ineh. 
0. 

Initial  load. 

r 

Ultimate  strength. 

.666665" 

.000005 

.000010 

.000015 

.000010 

.000005 

.000005 

.000010 

.000030 

.000010 

.000035 

.000015 

.000035 

.000020 

.000050 

.000040 

.000055 

.000070 

.000090 

. 000135 

.000165 

General  summary. 

Speciflo  gravity 7.2571 

hardness 14.88 

Ol^enaile  strength  per  square  inch  of  original  section pounds..    26,000 

Position  of  mptnre 6".50  from  neck 

Character  of  broken  sorfEMse coarse,  granular,  mottled 
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No.  425. 


Teiision  Test 
Mark  od  bar,- 1 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length,  20". 


Applied  loads. 

1 

Elon^tion 
per  inob. 

SnoceaalTe 

elongation 

per  inch. 

Permanent 

act. 

Sacceasire 

permanent 

set. 

Remarks. 

Total. 

Persqaare 
inch. 

Poundg. 

600 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000  . 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

Pounds, 

500 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

Inch. 
0. 

.000010 
.000070 
.000120  . 
.000170 
.000230 
.000205 
.000345 
.000400 
.000470 
.  000330 
.000600 
.000660 
.000750 
.000810 
.000910 
.001000 
.  001100 
.001200 
.001300 
.001415 
.001550 
.001670 
.001840 
.002100 
.002310 

Inch, 
0. 

.000010 
.000060 
.000050 
.000050 
.000060 
.000005 
.000050 
.000055 
.000070 
.000060 
.000070 
.000060 
.000090 
.OOOOGO 
.000100 
.000090 
.000100 
.000100 
.000100 
.000115 
.000135 
.  000120 
.000170 
.000260 
.000210 

Inch, 
0. 
0. 

Inch, 
0. 

Initialload. 
Ultimate  strength. 

0. 

0. 

0. 

.000005 
.000010 
.000020 
.000035 
.000045 
.000050 
.000055 
.000065 
.000095 
.000105 
.000140 
.000155 
.000190 
.000210 
.000260 
.000300 
.000355 
.000425 
.000515 
.000650 
. 000815 

.000005 
.000005 
.000010 
.000015 
.000010 
.000005 
.000005 
.000010 
.000030 
.000010 
.000035 
.000015 
.000035 
.000020 
.000050 
.000040 
.  000055 
.000070 
.000090 
.000135 
.000165 

General  summary. 

Specific  pravity 7.2571 

^urdnesS 14.83 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    26,000 

Position  of  mptore d^'.SO  from  neck 

Character  of  broken  sorflsoe coarse,  granular,  mottled 
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No.  426. 

Tension  Test 
Mark  on  bar,  2 
Diameter,  l'M£9. 
Sectional  area,  1  square  inch. 
Length,  20'^ 


Applied  loads. 

EIonKatioD 
per  inch. 

Sacceasive 
elonjration 

PermaDent 
act 

Sncceaslre 
permanent 

Kemarks. 

^^ 

Total. 

Per  square 
incn. 

per  inch. 

W  Wa 

set. 

Poundt. 

Poundt. 

Inch, 

Inch, 

Inch. 

Ineh, 

600 

500 

0. 

0. 

0. 

0. 

Initialload. 

1,000 
2,000 
8,000 

1.000 
2.000 
3,000 

.000010 
.000060 
.000110 

.000010 
.000050 
.000050 

0. 
0. 
0. 

1 

............. 

4,000 
6,000 
6,000 

4,000 
5,000 
6,000 

.000170 
.  000220 
.000276 

.000060 
.000050 
.000055 

0. 
0. 
0. 

7,000 

7,000 

.000340 

.000065 

.000005 

'".  066065"* 

^®S 

8,000 

.000395 

.000055 

.000010 

.000005 

9,000 

9,000 

.000445 

.000050 

.  000015 

.000005 

10,000 

10,000 

.000515 

.  000070 

.  000020 

.000005 

11,000 

11,000 

.000580 

.000065 

.000045 

.000025 

12,000 

12,000 

.000640 

.000060 

.000050 

.000005 

18.000 

13,000 

.000715 

.000075 

.000065 

.000015 

. 

14,000 

14,000 

.000800 

.000085 

.0000H5 

.000020 

15,000 

15,000 

.000865 

.000065 

.000100 

.000016 

16,000 

16,000 

.000965 

.000100 

.000120 

.000020 

17,000 

17,000 

.001050 

.000085 

.000150 

.000030 

18,000 

18,000 

.001150 

.000100 

.000190 

.000040 

19,000 

19,000 

.001230 

.  000080 

.000205 

.000015 

20,000 

20,000 

.  001355 

. 000125 

. 000255 

.000050 

21.000 

21,000 

.  001480 

.000125 

.000305 

.000050 

22,000 

22,000 

.001610 

.000130 

.000370 

.000065 

23,000 

23,000 

.001750 

.000140 

.000445 

.000075 

24,000 

24,000 

.001950 

.000200 

.000550 

.000105 

25,000 

25^000 

,  002130 

.000180 

.000655 

.000105 

26,000 

26,000 

.002405 

.000275 

.000850 

.000195 

27,000 

27,000 

.002695 

.000290 

.001095 

.000245 

28,000 

28,000 

.003100 

.000405 

-.001405 

.000310 

28^040 

28,040 

Ultimate  atrengtli. 

1 

General  nummary. 

Tensile  Btrength  per  square  incli  of  original  section ..poonda..      28,940 

Elasti  0  lim  i t  per  aqaare  inch  of  original  section not  well  defined 

Position  of  mptore 8"lh»nneck 

Character  of  broken  sarface ^. coareet  giasnlAr,  mottled 
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No.  415. 


Compression  Test, 
Mark  on  bar,  3 
Length,  V2". 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Compres- 

sion  per 

inoD. 

Soccenive 
oompree-  - 
sion  per 
incD. 

Permanent 
set. 

Sacceesiro 

permanent 

set. 

Kemarks. 

Total. 

Per  Bonare 
inco. 

Pounds. 

Pounds, 

Inch. 

Inch. 

Inch. 

Inch. 

] 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 

2,000 

.000070 

.000070 

0. 

........... 

8,000 
4,000 

8,000 
4.000 

.000110 

.000040 

0. 

.000170 

.000060 

.000020 

"".(mm" 

6,000 

5,000 

.000210 

.000040 

.000030 

.000010 

6.000 

6.000 

.000260 

.000050 

.000040 

.000010 

• 

7,000 

7,000 

.000310 

.000030 

.  000050 

.000010 

8,000 

8,000 

.  000360 

.000050 

.000060 

.000010 

0,000 

9,000 

.000400 

.000040 

.000060 

0. 

10,000 

10,000 

.000460 

.000060 

.000070 

.000010 

' 

11,000 

11,000 

.000510 

.000050 

. 000070 

0. 

1 

12,000 

12,000 

.000560 

. 000050 

.000070 

0. 

1 

13,000 

13,000 

.000610 

.000050 

.000070 

0. 

14,000 

14,000 

.000680 

.000070 

.000080 

.000010 

16.000 

15,000 

.  000730 

.000050 

.000060 

0. 

16.000 

16,000 

.000790 

.000060 

.  000090 

.000010 

1 

17,000 

17,000 

.  000850 

.000060 

.000090 

0. 

18,000 

18,000 

.000900 

.000030 

.000100 

.000010 

1 

19,000 

19,000 

.000960 

.000060 

.  ooono 

.000010 

20,000 

20;  000 

.001030 

.000070 

.000130 

. 000020 

21,000 

21,000 

. 001000 

.000060 

.  000140 

.000010 

1 

22,000 

22,000 

.001170 

.000080 

.  OOOlfiO 

.  000010 

1 

23,000 

23,000 

. 001220 

.000030 

.000 1  GO 

.000010 

24,000 

24. 000 

.  001300 

.000080 

.U00I80 

.  000020 

1 

25,000 

25,000 

.001370 

.000070 

.000210 

.  000030 

26,000 

26,000 

.  001450 

.000080 

.  000220 

.000010 

i 

27,000 

27,000 

.  001520 

.000070 

.  000250 

.000030 

28,000 

28,000 

.001600 

.000080 

.000270 

.000020 

29.000 

20,000 

.001680 

.000080 

.000300 

. 000030 

30,000 

30,000 

.001770 

.000090 

.  000350 

.000050 

, 

81,000 

31,000 

. 001870 

.000100 

.000390 

.000040 

82,000 

32,000 

.  001080 

.000110 

.  000450 

.000060 

33,000 

33,000 

.  002090 

.000110 

.0(J0500 

.000050 

34,000 

34,000 

.  002250 

.000160 

.000590 

.000090 

35,000 

35,000 

.  0023S0 

. 000140 

.000700 

.000110 

36,000 

86,000 

.002590 

.000200 

.000840 

.000140 

87,000 

37,000 

.002760 

.000170 

.000980 

.000140 

88,000 

88,000 

.003020 

.000260 

.  001180 

.000200 

Perceptible  deflection. 

89,000 

39,000 

.  003250 

.000230 

.  001360 

.000180 

40,000 

40,000 

.  003560 

.000310 

.  001630 

.000270 

53,700 

53,700 

Ultimate  strength. 

! 

General  summary. 

ITltSmatd  strength  per  sftnare  inch  of  original  section ponnds..     53,700 

Httnerof  fidlore « triple flexnre 
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TESTS   OF   IRON  AND   STEEL- 


Ko.  416. 

Compression  Test 
Mark  on  bar,  4 
Length,  11''.985. 
Diameter,  l'M29. 
Sectional  area,  1  square  incb. 


Applied  loads. 


Total. 


Poundf. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27, 000 

28,000 

29,000 

80,000 

31,000 

32, 000 

33,000 

34, 000 

83,000 

86,000 

87, 000 

88,000 

89,000 

40,000 

54,250 


Per  square 
incb. 


Poundi. 

1,000 

2,000 

3,000 

4.000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13, 000 

14,000 

15.000 

16,000 

17,000 

18,000 

]9,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31. 000 

32, 000 

33,000 

84,000 

35. 000 

36,000 

87, 000 

88,000 

39,000 

40,000 

5i,250 


Compres- 

Bion  per 

incL 


Inch, 
0. 

.000030 
.000080 
.000120 
.000180 
.000220 
.  000280 
.000310 
.000370 
. 000410 
. 0004GO 
.000500 
.  000.)00 
.  OOOGIU 
.000680 
.000720 
.000770 
.  000830 
.000880 
.000960 
.001020 
.  001080 
.001130 
.  001200 
.  001270 
.001340 
.001430 
U01500 
.001580 
.  001670 
. 001760 
.  001860 
.001950 
. 002070 
.002220 
.002360 
.002570 
.  002700 
.002920 
.  003200 


Saocessive 

oompres- 

sion  per 

inch. 


Inch. 
0. 

.000030 
. OOOOoO 
.000040 
.000060 
.  000040 
.000060 
.  000030 
.  000060 
.000040 
.0000:0 
.  000040 
. OOOOOO 
. 0000 jO 
.000070 
. 000040 
.  000050 
.  OOOOCO 
.  000050 
.000080 
. 000060 
.000060 
.  000050 
.  000070 
.  000070 
.  000070 
.  000090 
.  01)0070 
. 000080 
.  000090 
.000090 
.  000100 
. 000090 
.  000120 
.  000150 
.  000140 
.  000210 
.  000130 
.  000220 
.000280 


Permanent 
*  set. 


IncJi, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.  000010 

.  000010 

.  000020 
.  000030 
.  000030 
.  000050 
.  000070 
.  000080 
.  fOOOOO 
.  000100 
.000110 
.  000130 
.000150 
.000170 
. 000200 
. 000220 
. 000270 
.  000320 
.  000370 
.  000420 
.  000520 
.  000810 
.  000770 
.000840 
.001050 
.001230 


SaocessiTf^ 

permanent 

set. 


0. 


Inch. 


Remarks. 


0. 


0. 


000010 

O0OQ1O 
000010 

000020 

, 000020 

, 000010 

, 000010 

, 000010 

,  000010 

, 000020 

.000020 

, 000020 

, 000030 

.000020 

, 000050 

, 000050 

,000050 

, 000050 

, 000100 

OOOOOO 

OOOIGO 

000070 

000210 

000180 


Initial  load. 


Perceptible  deflection. 


Ultimate  strength. 


General  summary. 

Ultimate  strength  per  sqaare  inch  of  original  section pounds..      54^280 

Manner  of  fftilnro' triple  flezoro 


TESTS   OF   IRON  AND   STEEL. 
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No.  417. 


Compression  Test, 
Mark  on  bar,  8. 
Length,  ^'.068. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Comprod- 

sion  per 

icon. 

Snccessive 
compree- 
siouper 

incIi. 

Permanent 
set. 

• 

Saccessive 

perma- 

nent  set. 

1 

Hemarks. 

1 

TotaL 

Per  aoaore 
incli. 

Founds. 

Ptmndg. 

Inch, 

Inch, 

In^ 

Inch, 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

2,000 
8,000 

.000033 

.000033 

0. 

.000067 

.000034 

0. 

4,000 
6,000 
6,000 
7,000 
8,000 
9,000 

.000183 

.000066 

0. 

.000188 

.000050 

0. 

.000233 

.000050 

0. 

. 000301 

.000068 

0. 

. 000333 

.000032 

0. 

.000383 

.000050 

0. 

10,000 

.000433 

.  000050 

0. 

11,000 

.000483 

.000050 

.000017 

'"."oooon" 

13,000 

12,000 

.000533 

.000050 

.000017 

0. 

13,000 

13,000 

.000583 

.000050 

.000017 

0. 

14,000 

14,000 

.000633 

.000050 

.  000083 

.000016 

15,000 

15,000 

.000700 

.000067 

.000033 

0. 

16,000 

16,000 

.000733 

.000033 

.000033 

0. 

17,000 

17,000 

.  000817 

.  000084 

. 000050 

.  000017 

18,000 

18,000 

.000867 

.  000050 

.000050 

0. 

19,000 

19.000 

.000917 

.  000050 

.000050 

0. 

20,000 

20,000 

.  001000 

'   .0000^3 

.000067 

. 000017 

21,000 

21,000 

.001050 

.  000050 

.  000067 

0. 

22,000 

22,000 

.001133 

.  000083 

.000083 

.000016 

23,000 

23, 000 

.001183 

.000050 

.  0000r3 

0. 

24,000 

24,000 

.001233 

.  000050 

.00010) 

.000017 

25,000 

25,000 

.  001317 

.000084 

.000117 

.000017 

26,000 

20.000 

.001383 

. 000066 

.  000133 

. 000018 

27,000 

27,000 

. 001450 

.  000067 

.  000167 

. 000034 

28,000 

28,000 

.  001533 

.  0000i<3 

.  000217 

. 000050 

29.000 

29,000 

.  001617 

.  0000R4 

.  000250 

.  000033 

80,000 

30,000 

.  001700 

.000083 

.  OWiBOO 

.  000050 

81,000 

81,000 

.  001817 

.  000117 

.000317 

.  000017 

82,000 

32,000 

.  001883 

.000066 

.  000350 

.  000033 

83,000 

83,000 

.  002017 

.  000134 

.  000433 

.  000083 

84,000 

84,000 

.  002133 

.  000116 

.000483 

.000050 

35,000 

85^000 

.002300 

.  000167 

.  000567 

. 000084 

• 

86,000 

86,000 

.002467 

.  000167 

.  000700 

.000133 

87,000 

87,000 

.002633 

.  000166 

.  000817 

.000117 

Perceptible  deflection. 

88,000 

88,000 

.  002817 

.000184 

.000933 

.  000116 

80,000 

89,000 

.003050 

.000233 

.  001150 

.  000217 

40,000 

40,000 

.  003300 

.000250 

. 001317 

. 000167 

66^650 

66,660 

Ultimate  strength. 

General  summary. 

intimate  strength  per  sqnare  inch  of  original  section 66,550 

llttiner  of  failare triple  flexnre 
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TESTS    OF   IRON   AND    STEEL. 


No.  418. 


Compression  Test 
Mark  on  bar,  9 
Length,  9''.062". 
Diameter,  rM29. 
Sectional  area,  1  square  incli. 


Applied  loads. 

Compres- 

sioupcr 

inch. 

Saooessive 
compres- 
sion per 
incD. 

Permanent 
sot. 

SaccesslTe 

permanent 

set. 

Remarlui. 

Total. 

Per  square 
idch. 

Founds. 

• 

Pounds, 

Inch. 

Ineh. 

Ineh. 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
8,000 
4,000 
5,000 

2,000 
3,000 
4,000 
5,000 

.000083 
.  000150 
.  000183 
.  000250 

.000083 
.  000067 
.  000033 
.  000067 

0. 
0. 
0. 
.000017 

'".omii" 

6,000 

6.000 

.  000300 

.  000050 

.  000033 

.000016 

7,000 

7,000 

.  000.350 

.000050 

.000050 

.000017 

8,000 

8,000 

.  000383 

.  000033 

.000050 

0. 

, 

P  OrtQ 

9,000 

.  000450 

.000067 

.  0000.50 

0. 

10,000 

10,000 

.000517 

.  000067 

. 000067 

.  000017 

11,000 

11,000 

.  000567 

.000050 

.000067 

0. 

12,000 

12,000 

.  000617 

. 000050 

.  000067 

0. 

13. 000 

13,000 

.000650 

. 000033 

.  000067 

0. 

14, 000 

14, 000 

.000750 

•  oooroo 

.  01 0083 

.000010 

15,000 

.  15,000 

.000800 

. 000050 

.000083 

0. 

10, 000 

16,000 

.  (-00850 

.  OOOO.'M) 

.  000 100 

.000017 

17. 000 

17, 000 

.000917 

. 000067 

.000117 

.  000017 

18,000 

18.000 

.  000983 

. 000066 

.  000133 

.000016 

19.000 

19,000 

.  001033 

. OC0050 

.  0001.33 

0. 

20,000 

20, 000 

.001117 

.  000'J84 

. 000150 

.000017 

21, 000 

21,000 

.  001183 

. 000060 

.000150 

0. 

22,000 

22, 000. 

.  001233 

.000050 

.  000167 

.000017 

23,000 

23, 000 

. 001300 

.  000067 

. 000167 

0. 

24,000 

24,000 

. 001383 

.  000083 

.000200 

.000033 

25,000 

25, 000 

. 001450 

.  000067 

.  000233 

.000033 

20,000 

26, 000 

.  O01.'^33 

.000083 

.000283 

.000050 

27,000 

27,000 

.001650 

. 000117 

.  000317 

.  000034 

28,000 

28,000 

. 001733 

.  000083 

.  000.333 

.000016 

20,000 

20,000 

.001833 

.  000100 

.000383 

. 000050 

30.000 

30,000 

. 001900 

.  000067 

. 000417 

.000034 

81,000 

31,000 

.  002017 

.000117 

.000483 

.000066 

82,000 

32, 000 

.002133 

. 000116 

.  000550 

.000067 

33.000 

33, 000 

.    .002300 

.000167 

.  000633 

.000083 

84, 000 

31, 000 

.  002467 

. 000107 

.000733 

.  000100 

85,000 

35,000 

.  002033 

.  000166 

.000867 

.000134 

86,000 

30,000 

.002800  . 

.  000167 

.  001000 

.000133 

37, 000 

37, 000 

.003083 

.0002a3 

.001200 

. 000200 

• 

38,000 

38,000 

.003300 

.000217 

.  001400 

.000200 

89,000 

39,000 

. 003650 

.  000350 

.001717 

.000317 

40,000 

40, 000 

.004033 

.000383 

.002000 

.  000283 

Perceptible  deflection. 

62,800 

62,800 

Xntimate  strength. 

Gtneral  summary, 

intimate  strength  iMrsqnare  inch  of  otiginal  section pounds..    82,800 

liamierof  failure triple  flexors 


TESTS   OF   IRON   AND   STEEL. 
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No.  317. 

Tension  Test 
Marks  on  bar,  ^\*g°72^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


TotaL 


Pounds. 

250 

1.250 

2,500 

8.750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

0,  500 

9,750 

10,000 

10, 250 

10,600 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,  2.-0 

12,500 

12,750 

13,000 

13, 250 

13,500 

13,750 

14,000 

14,  250 

14,500 

14, 750 

15,000 

15,250 

15, 600 

15,750 

16,000 

16, 250 

16, 500 

10,750 

17, 000 

17,  250 
17,500 
18,000 

18,  600" 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23,000 
23.600 

23,680 

20,450 


Per  sqaare 
IpctL 


Pounds. 
1,000 
5,000 
K),000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33, 000 
M,  000 
35, 000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 

'  45. 000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59, 000 
60,000 
61,000 
62,000 
63, 000 
04,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
60.000 
82,000 
84,000 
80.000 
88,000 
90,000 
02,000 

.     94,000 

94;  720  J 


«S?;I.h      elongation 
per  inch.      per*Kch. 


Inch. 
0. 

.  000167 
.  000500 
.  OOOOCO 
.  000850 
.001133 
. 001483 
.001518 
.  001550 
.O0LO<0 
.001710 
.0017H:j 
.  00188.J 
.001950 
. 002033 
.  002150 
.  OO'iJOU 
. 002333 
. 002466 
. 002533 
.  0026C0 
.  002866 
.003016 
.  003200 
.  0J3500 
. 003683 
. 004060 
.004316 
.  004606 
.  004033 
.  005633 
.  006010 
.  008550 
.  006916 
.007983 
. 008506 
. 009466 
. 0008G6 
.0i0900 
.011366 
. 012566 
.  013400 
. 014450 
.  015150 
.010633 
. 017833 
.  019533 
.  020883 
.  024066 
.026233 
. 030066 
.  033500 
.0417 
.  0450 
.0500 
.0583 
.0658 
.0783 
.0983 
.1183 
.1400 


Inch. 
3. 

.000167 
.000333 
.  000150 
. 000:00 
.  0002*^3 
. 000350 
. 0U0035 
. 000032 
.  000050 
.  000110 
.000067 
000100 
. 000067 
.  (.00083 
.  000117 
OU0050 
;  000133 
000133 
000067 
;  000117 
000216 
000150 
000184 
.  OOOoOO 
.  000183 
. 000383 
.000250 
.  000350 
.  000267 
.  000700 
.  000383 
.  000534 
.  000366 
.  001067 
.  000583 
.  000900 
.  0004CO 
.  001034 
. 000466 
.  001200 
.  000834 
.001050 
.  000700 
.001483 
. 001200 
.001700 
.001350 
.  003183 
.002167 
.  003833 
.003434 
.0082 
.0033 
.0050 
.0083 
.0075 
.0125 
.0200 
.0200 
.  0217 


Permanent 
set. 


0. 


Inch, 


.000050 
.000267 
.000207 
.000317 
.  000400 
.000566 


.000760 


000983 


001433 


002383 


004066 


007183 


Saccessiye 

permanent 

set. 


010916 


016683 


Inch, 

0. 

.000050 
.000217 

0. 

.000050 
.000083 
.000166 


.000184 


.000233 


.000450 


.000950 


.001683 


.  003117 


.  003783 


Bemarks. 


Initial  load. 


Probable  elastic  limit 


. 005767 


Micrometer  removed. 


Dltlmate  strength. 
Load  at  time  of  mptare. 


General  summary. 

Specific  gravity 7.8635 

iLardness    21.65 

Tensile  strength  per  square  inch  of  original  section ponnds..       94,720 

Slastio  limit  per  sqnare  inch  of  original  section  (probnble) do...       43,000 

Slongarion  perincb  aftormptare • inch..        0.175 

Blongation  per  inch  nnder  strain  at  elastic  limit do...       .02533 

Keduction  in  diameter  at  point  of  mptare do...  .154 

Hednction  in  area  after  raptare,  percentnm  of  original  section 47.2 

Position  of  mptare ".26  from  middle  of  stem 

Character  of  broken  surface fine  silky;  cnp-shaped  ends 

Elongation  of  inch  sections ".09,  ".15,  "18  (".87  fractured  section),  ".16,  ".10 
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TESTS   OF   IKON   AND   STEEL, 


No.  318. 

Tension  Teat 

Marks  on  bar,  ^^^Y^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  Inch. 
Length,  6''. 


Applied  loRds. 

TotaL 

Per  sqaftre 
incu. 

Poundt, 

Poundi. 

250 

1,000 

1,250 

6,000 

2,600 

10,000 

8,750 

15,000 

5,000 

20,000 

0,250 

25,000 

6,500 

26.000 

6,750 

27,000 

7,000 

28,000 

7,250 

29,000 

7,600 

30,000 

7,730 

81.000 

8,000 

82,000 

8.250 

83,000 

8,500 

34,000 

8,750 

•85. 000 

0,000 

86,000 

9.250 

37,000 

0,500 

38,000 

9,750 

39, 000 

10,000 

40,000 

10,250 

41,000 

10,600 

42, 000 

10, 750 

43.000 

11,000 

44.000 

11,250 

45.000 

11,600 

46,000 

11.750 

47.000 

12,000 

48,000 

12, 260 

49,000 

12,500 

60.000 

12,750 

61,000 

13,000 

52,000 

13, 250 

53,000 

13,600 

54,000 

13,750 

55,000 

14,000 

56.000 

14, 250 

57,000 

14,600 

68,000 

14, 750 

50,000 

15,000 

60,000 

15,250 

61,000 

15,600 

62,000 

15.750 

63,000 

16,000 

64,000 

16.250 

65,000 

16,600 

66,000 

16,750 

67,000 

17,000 

68,000 

17,250 

69,000 

17,600 

70.000 

18,000 

72.000 

18,600 

74, 000 

19,000 

76,000 

19,600 

78,000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21,600 

86,000 

22,000 

88,000 

22,500 

90.000 

23,000 

92,000 

23,600 

9».000 

214,000 

96,000 

EloDfratlon 
per  inch. 


Inch. 
0. 

.000116 
.000283 
.000438 
.000600 
.000816 
.000866 
.000900 
.000982 
.000982 
.001016 
.001006 
.001150 
.  001183 
.001233 
.001283 
.  001333 
.  001350 
.  001450 
.001500 
. 001533 
.  001633 
.  001666 
.001716 
.  001783 
.001833 
.001016 
.001983 
.002083 
.  002150 
.  002250 
.  0023G6 
.  002433 
.  002600 
.002816 
.  002983 
.  003183 
.003450 
.003783 
.004150 
.004616 
.005010 
.  O0.'>783 
.006283 
.007033 
.007913 
.008566 
.009316 
.010466 
.  011250 
.012483 
.013883 
. 016050 
.018383 
.020733 
.  028333 
.026083 
.029088 
.032483 
.  036333 
.040400 
.0450 
.0517 
.0013 


SacceeslTe 

eloDf^ation 

per  inoh. 


Inch. 

0. 

.000116 
.000167 
.0U0150 
.  000167 
. 000216 
.000030 
.000034 
.000082 

0. 

.000034 
.000050 
.000084 
.000033 
.000050 
.000050 
.000050 
.  000017 
.000100 
.000050 
.000033 
.000100 
.000033 
.000050 
.000067 
. 000050 
.000083 
.000067 
.000100 
.  000007 
.000100 
.  000116 
.000067 
.000167 
.000216 
.000167 
.  000200 
.000267 
.000333 
.000367 
.000466 
.000400 
.000767 
.000500 
.000750 
.000880 
.000653 
.000750 
.001150 
.000784 
.  001233 
.001400 
.002187 
.002333 
.002350 
.002000 
.002750 
.  003000 
.003400 
.003850 
.004067 
.0046 
.0087 
.0096 


Permanent 
set. 


0. 

0. 

0. 

0. 

.000016 
.000116 


.000133 


.000200 


.000316 


.000450 


000666 


001183 


.002933 


.005560 


.009818 


Sacceuiye 

permanent 

set. 


0. 


Ineh, 


.000016 
.000100 


Bemarka. 


Initial  load. 


.000017 


.000067 


.000116 


.000184 


.000216 


.000517 


.001750 


Elaetio  limit. 


.002617 


.004283 


Miorometer  remoTed. 
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Applied  loads. 

EloDsation 
per  uicb. 

SncceBsiTe 

elongation 

perlnch. 

Pennanent 
set. 

Soceeasire 
permanent 

aet. 

Kem&rks. 

• 

TotaL 

Persqnare 
incn. 

Potmdf. 
24,600 
25,000 
25,140 
22,600 

Pound». 

98,000 

100,000 

100,560 

Jneh. 

.0717 
.0900 
.1083 

Inch. 
.0104 
.0183 
.0183 

Inch. 

Inch. 

Ultimate  strength. 
Load  at  time  ofraptnre. 

1 

• 

General  summary, 

TensUe  strength  per  sqaare  inch  of  original  section ponnds..    100,560 

Elastic  limit  per  square  inch  of  original  section do....      52,000 

Elongation  per  inch  after  mptare - inch..      0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do 002433 

Reduction  in  diameter  At  point  of  rupture .- do....       0.124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture a"ftomneck 

Character  of  broken  surfiftce,  dull,  spongy  center,  60  per  centum;  fine  granular  at  circumference,  40  per 

centum. 
Elongation  of  inch  sections ".09  (".20  fractured  section),  ".14,  ".15,  ".11,  "08 


No.  319. 


Tension  Test. 
Marks  on  bar,  ^^1973*^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

Elongation 
per  inch. 

Successiye 
elongation 
per  inch. 

Permanent 
.    set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,760 

'10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,760 

13,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
20,000 
27,000 
28, 000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 

Inch, 
0. 

.000083 
.000217 
. 000350 
.000516 
.000733 
.000766 
.000833 
.000888 
.000916 
.000950 
.000966 
. 001033 
.001083 
.001150 
.001233 
.001283 
.  001316 
.001400 
.001416 
.001516 
.001566 
.001610 
.001700 
.001760 
.001800 
.001900 
.001966 
.002116 
.002183 
.002283 
. 002416 
.002583 

Inch. 
0. 

.000083 
.000134 
.  000133 
.000166 
.000217 
.000033 
.000067 
.000050 
.000033 
.000034 
.000016 
.000067 
.000050 
.000067 
.000083 
.000050 
.  000033 
.000084 
.000016 
.000100 
.000050 
.000044 
.000090 
.000060 
.000034 
.000100 
.000066 
.000150 
.000067 
.000100 
.000133 
.000167 

Inch. 
0. 
0. 
0. 

-.000066 

-.000066 

.000033 

Inch. 
0. 

Initial  load. 
Elasticlimit. 

— '."606066" 
0. 
.000090 

.000100 

.000067 

.000166 

.000066 

.....       . 

••••••■•••■• 

.000266 

.000100 

.000416 

.000150 

.000716 

.000300 
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Applied  loads. 

EloDfcation 
per  inch. 

SacceMiye 

elongation 

per iDch. 

Permaoent 

aet. 

SncceaaiTe 

pennaneDt 

set 

*   Remarks. 

Total. 

Per  square 
inch. 

1 

Pounds. 
13, 250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,750 
16,000 
16,250 
10,500 
16.750 
17.000 
17,250 
17,500 
18,000 
18.600 
19,000 
19,500 
20,000 
20,500 

1 

Pounds. 
53,000 
64,000 
W,000 
66,000 
57,000 
68,000' 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00, 000 
92,000 
94,000 
96,000 
97,000 

98,000 

Jtieh. 

.002700 

.003983 

.003183 

.003483- 

.003716 

. 0042-3 

.004800 

.005516 

.  005788 

.006633 

.  007233 

.008133 

.  008983 

.009766 

.010583 

.011583 

.012350 

.013750 

.015383 

.017716 

.  020283 

.022600 

.025316 

.  028333 

.031716 

.035333 

.038833 

.043583 

.0500 

.  o:»g3 

.0717 

.0817 
C.09I7 
{ . 1017 

Inch. 
.000117 
.000283 
.000200 
.000300 
.  000233 
.000567 
.000517 
.000716 
.000267 
.000850 
.000600 
.000900 
.000850 
.  000783 
.000817 
.001000 
.000767 
.001400 
.  001633 
.0023i3 
.002567 
. 002317 
. 002716 
.  003017 
.U03383 
.  003617 
.003500 
.  004750 
.006417 
.0083 
.0134 
1      .0100 
.0100 
.0100 

Jneh. 

Inch. 

t 

1 

J 

1 

.001416 

.000700 

1 

1 

t 

.003416 

.002000 

,                                                                 1 

1 

1 

"".6o6583* 

.  003167 

Ultimate  atreogth. 
Load  at  time  of  rupture. 

.011833 

.005250 

!    21,000 

21, 500 
22,000 
22,500 
23,000 
23,600 
24,000 

1    24,250 

n^    0AA 

24,500 

1    21.380 

1 

General  9ummary. 

Tensile  strength  per  square  iDoh  of  orieinal  section pounds..      98,000 

Elasticlimit  per  square  inch  of  original  section do  ...     49,000 

Elongation  per  inch  after  rupture inch..       0.135 

Elongation  per  inch  under  strain  at  elastic  limit do 002183 

Beduction  in  diameter  at  point  of  rapture do....         .144 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion 44.6 

Position  of  rupture 1".85  fh>m  neck 

Character  of  broken  surface,  dull,  smoky  center,  60  per  centum;  fine  granular  at  circumference,  40  per 

centum. 
Elongation  of  inch  sections ".05,  ".07,  ".10,  ".18  (".84  fractured  section) ,  ".12 
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11.— STEEL  SPSaMENS  EBOX  JACKET  EOB  6"  STEEL  BIVLE  FOB 

UBITED  STATES  EAVT  DEFABTXEHT. 

S.  Ex.  36 10 


6  zrrjcTty  *SieeZ  yit/i& 


e^. 


SEx364>t 
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No    435. 

Tension  Test. 
Marks  on  bar,  '^  ?  ^ 
Diameter,  ''.5G4, 
Sectional  area,  .25  square  inch. 


Applied  loads. 

ElongatioQ 
per  inch. 

1 
SaccGaaivc  ^       ^       . 

1 
Succesaive  < 

Total. 

Fer  aqaare 
inch. 

elotigatioD 
per  inob. 

jrennaDeiifc 
Mt. 

permanent 
set. 

Remarks. 

Pound*. 

25 

1,250 

2,500 

3,750 

6^000 

6,250 

7,500 

i<,750 

10,000 

lu,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11.750 

12,  000 

12,250 

12,500 

12.750 

13.000 

13,250 

18.500 

13, 7r.o 

14,000 

14,250 

14,  £00 

11,750 

15,000 

15,500 

16,000 

36.500 

17,000 

17,500 

Foundt. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
62, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
91.960 

Inch. 
0. 

.000067 
.000233 
.000400 
.000507 
.000007 
.000807 
.00OUO7 
.001167 
.  001200 
.  001-^1 
.  00121.7 
.001300 
.001333 
.001367 
.001400 
.001433 
.001  COO 
.001700 
.002U33 
.002300 
.  002G00 
.003967 
.001433 
.005400 
.006067 
.007333 
.  008167 
.009300 
.010067 
.013338 
.015500 
.017700 
.0JO333 
.022607 
.035667 
.038667 
.  032667 
.036888 
.041000 
.046338 
.058667 
.064000 
.078333 
.1233 

Inch. 
0. 

.000067 
.000106 
.000107 
.000167 
.000100 
.OOOl'OO 
OOOlOO 
.OOOlOO 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000067 
.000.00 
.000333 
.000267 
.OOOiiOO 
.  001367 
.0004U> 
.000067 
.000667 

.ooieoo 

.000884 
.001138 
.001667 
.002866 
.002167 
.002200 
.002633 
.002834 
.003000 
.003000 
.004000 
.003666 
.001667 
.005388 
.007384 
.010333 
.014838 
.044967 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

Initial  load. 

..'....'.".'... 



1 

Elastic  limit. 

1 

1 

•         1                        •  •  •  •  • 

--. 

0. 

'".oooioo* 

.000100 

t 

.002567 

.002467 

t 

.007067 

.004500 

•••<•• ••-••- 

18.000 

18,600 

19.000 

19,500 

20,000 

20,500 
21,000 
21,500 
22,000 
22.500 
22,990 
18»000 

^ 

Ultimate  stiengtii. 
Load  at  time  of  rapture.  1 

1 

Gemral  summary. 

Speciflo  f^ravity 7.8621 

Hardness 18.68 

Tensile  strenicth  per  square  incli  of  original  section poonds. .      01, 960 

Blftstio  limit  per  sanare  inch  of  original  section do —      49. 000 

Elongation  per  incn  after  rupture inch..      0.2i)67 

Elongation  per  inch  under  strain  at  elastio  limit do 001500 

Reduction  in  diameter  at  point  of  rupture do 134 

Rednction  in  area  after  xupture,  per  centum  of  original  section 41.0 

Position  of  rupture ''.50  ftx>m  middle  of  stem 

Character  of  broken  surface granular,  40  per  centum ;  dull,  spongy,  60  per  centum 

Rlongution  of  inch  sections ".13  (''.29  fractared  section),  ".20 
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No.  437. 


Tension  Test 

Marks  on  bar,  *^  f  ^ 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


Poundt, 
250 
1.250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11.000 
11.260 
11,500 
11,750 
12.000 
12,250 
12,500 
12, 750 
13.000 
13.2'0 
13,500 
18,750 
14.000 
14,250 
14,500 
14, 760 
1%  000 
15,500 
18,000 
16.500 
17.000 
17,500 
18,000 
18.600 
19,000 
19,500 
20,000 
20.500 
21,000 
21,400 
18, 3U0 


Per  aonare 
IncQ. 


Povnds. 
1,000 
5,000 
10.000 
l.'i.OOO 
20.000 
25.000 
30.000 
85.000 
40,000 
41.000 
42, 000 
43,000 
44.000 
45,000 
40,000 
47.000 
48.000 
49.000 
60,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70.000 
78.000 
80,000 
82.000 
84,000 
85,000 


BloDfcation 
per  Id  oh. 


Inch. 


0. 


.000050 
.0002UO 
.000350 
.000550 
.000700 
.000900 
.001050 
.0013.'.0 
.001500 
.001050 
. 002400 
.  0U3250 
.003900 
.  004700 
.005600 
.006100 
.007600 
. 0J8750 
.009300 
.010100 
.010900 
.011700 
. 013150 
.014350 
.015000 
.016600 
.  017450 
.019000 
.020000 
.024000 
.027000 
.080000 
.033550 
.037600 
.042000 
.047500 
.055000 
.063250 
.073500 
.093000 
.1600 


SoccGSaiTe 

elongation 

per  inch. 


Inch. 
0. 

.000050 
.000160 
.000150 
.OOOli'OO 
.000150 
.000.00 
.  U00150 
.000300 
.  000150 
.000450 
. 000450 
.OOOS50 
.000650 
.000800 
.  OOUOUO 
.000800 
.001200 
.  001150 
.000550 
.000800 
.000800 
.000800 
.001450 
.001200 
.000050 
.001600 
.000850 
.001550 
.001900 
.003100 
.003000 
.003000 
.003550 
.003950 
.004500 
.005500 
.007500 
.008250 
.012250 
.019500 
.0650 


PerxDAoent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacesslTe 

permanent 

set. 


Indi. 


0. 


.000100 


.000100 


.002450 


.006000 


.011400 


.016700 


.002860 


004450 


004500 


005800 


Bemarka. 


Initial  load. 


Klasdo  Unit 


Ultimate  strensth. 
Load  at  time  ox  rapture.. 


General  sumniary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .      85, 600 

Elasticlimitper  sonar©  inch  of  original  section f^  C"     i\SS! 

Elongation  perincha(ter  ruptare inch..     ^^kO 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    'OOIoOO 

Reduction  in  diameter  at  point  of  ruptare do...         .W* 

Reduction  in  area  after  rapture,  per  centum  of  original  section ■,--         ««7 

Position  of  rupture •• at  middle  of  stem 

Character  of  broken  aurfaoe dull,  spongy;  irregular  surfsca 
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No.  436. 

Tensian  Teat 

Marks  on  bar,  "^  ^  ^. 

Diameter,  ''.564. 

SectioDal  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pound$. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7.600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,200 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15,500 
16,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
21,950 
19,000 


Per  aquare 
incD. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45  000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
87,800 


ElonfnttioD 
perincb. 


Inch. 

0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.000967 
.001133 
.001267 
.001300 
.001333 
.001367 
.001400 
.001533 
.001700 
.002083 
.002567 
.00.T267 
.004900 
.005367 
.  006a:i3 
.007267 
.008500 
.009567 
.010400 
.011067 
.0I2:)33 
.018333 
.  014733 
.016500 
.019067 
.021667 
.  024667 
.027933 
.  0313:{3 
.035000 
.039667 
.045000 
.  051333 
.060000 
.071667 
.0933 
.1600 


Sacceaaive 

eloDfEatioD 

per  inch. 


In^. 
0. 

.000167 
.000160 
.000167 
.000167 
.000106 
.000134 
.000166 
.000134 
.000033 
.000033 
.000034 
.000033 
.000133 
.000167 
.000333 
.U00534 
.000700 
.00163a 
.000467 
.000966 
.000934 
.001233 
.001067 
.000833 
.000667 
.001260 
.001000 
.001400 
.  001767 
.002567 
.  00-2600 
.003000 
.003266 
.OO.'MOO 
. 003667 
.004667 
.  U0.'i333 
.00G333 
. 008667 
.011607 
.021033 
.0667 


Permanent 
aet. 


JfieA. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 


SncceaalTe 

permanent 

set. 


0. 


hiek. 


.000033 
.0000i4 


.000167 


.003167 


.  007407 


.012467 


.000100 


.003000 


'.  004300 


.005000 


Bemarka. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 
Load  at  time  of  ruptnre 


General  aumMury. 

Speoiflo  gravity 7.8617 

hardness •' •--■        16.15 

Tensile  strength  per  square  inch  of  original  aection ponnas . .      87, 9W 

Elastic  limit  per  square  ineh  of  original  aection do —     44,000 

Elongation  per incn  after  roptare inch..      0.2200 

Slongation  per  inch  adder  atrain  at  elastic  limit do 001400 

Bednction  in  diameter  at  point  of  mptnre do 134 

Rednction  in  area  after  mptore,  per  centum  of  original  section 41.0 

Position  of  ruptore ".75  flrom  neck 

Character  of  broken  snrDsoe granular,  60  per  centum;  dull  spongy  at  circumference,  40  per  centum 

Elongation  of  inch  sections 'M7,  ".14,  (".35  thictional  section 
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No.  438. 

Tension  Test 
Marks  on  bar,  *^  ^  ^ 
Diameter, ''  564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Tutal. 


Pounds. 
250 
1,250 
2, 500 
3,750 
5,000 
6.250 

7,  500 

8,  700 
10,000 
10,250 
10,  r»oo 
10, 750 
11,000 
11,250 
11,500 
11,75) 
12, 000 
12, 250 
12,500 
12,750 

m,  000 

13, 25!) 
13, 500 

13,  750 

14,  UOO 
14, 250 
14, 500 
14, 750 
15,000 

15,  5(10 
16,000 

16,  500 

17,  000 
17, 500 

18,  000 
18.500 

19,  OJO 

19,  500 

20,  000 

20,  500 
21,000 

21,  £00 

22,  000 
22,  '610 
21,500 


Per  square 


ioo 


auf 
9h. 


Pounds. 
1,000 
5. 000 
10, 000 
15,000 
20,000 
25. 000 
30,000 
35,  LOO 
4J.000 
41,000 
42,  OUO 
43, 000 
44, 000 
45.000 
40,000 
47,000 
48, 000 
40,000 
5'J,  000 
51.000 
52,000 
53, 000 
54,000 
55, 000 
50, 000 
57,000 

sy.ooo 

59, 000 
60,000 
62, 000 
64,000 
66,000 
08,000 
70,  000 
72,  000 
74, 000 
70, 000 
78,  000 
80,000 
82,  000 
84,000 
he,  000 
88,  000 
89, 260 


Elongation 
per  inch. 


Inch, 
0. 

.000150 
.0003UO 
.000400 
.  000500 
.  000600 
.000800 
.  OOOO.'iO 
.001150 
.001200 
.  001250 
.  0U1300 
.001400 
.  001500 
.  001600 
.0(ft700 
.  002150 
.  002000 
.  003050 
. 004300 
. 0J5100 
. 0J6250 
. 007350 
. 00S25O 
.009650 
.  010000 
.011150 
. 012350 
.013150 
.  01.T250 
.  017000 
.019760 
.  022250 
.  024800 
. 028000 
.  031500 
.03  000 
.  039500 
.014500 
.051000 
. 059500 
.  071500 
.  091250 
.1350 


Snoceasive 

ploniration 

per  inch. 


Inch. 
0. 

.000150 
.  000150 
.000100 
.000100 
.000100 
. OOOJOO 
.000150 
.  000200 
.  000050 
.  (M)00.">0 
.  000050 
.000100 
.  OOiiIOO 
.000100 

.  mnao 

.  000450 
.  0O.M50 
.001350 
.  000350 
. 000800 
.001150 
.031100 
.  000900 
.001400 

.  ooj3:o 
.oon.10 

.001200 

.  ooc«oo 

.002100 
.001750 
.  00J750 
.  OOjaOO 
.  002550 
.  003200 
.003500 
.  003500 
.004:00 
.  005000 
.  000500 
.  008500 
.012000 
. 019750 
. 043750 


PermaneBt 
set. 


IncK 


Sacceaalvo 

permanent 

sec 


Inoh. 


Beniarka. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.000050 

.000050 

1 

.002300    .002250 

".'660250  1  "."663956  " 
........... ^  .  ......... 

".*6io9o6 ' 

".004650" 

1 

Elastic  limit. 


Ultimate  btrenj^tb. 
Load  at  time  of  rvptnre; 


General  summary. 

Tensile  strenirth  per  sqnare  inch  of  orijrinal  section ponnds  89  '^SO 

Elastic  limit  per  square  inch  of  original  section do  47000 

Elongation  per  inch  af(er  rapture .""ll.inch.!  0  Woo 

Elongation  per  inch  under  strain  at  elastic  limit ....'.'.'...'.'..  do...  .001700 

Reduction  in  diameter  at  point  of  rupture    l..''..!"'*.[^l.do'l!  '     .084 

Reduction  in  ai'ea  after  rupture,  per  centum  of  original  section "."."."."/.....".*."'..."  27  6 

Position  of  rupture " ' ', ,' ' '  ^t  neck 

Character  of  broken  surface i .' ^J.I!.IlllIllJJ..gtaftulat 

The  greatest  reduction  in  diameter  occurred  ^-inch  from  the  point  of  rupture."*  ' 
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12.-6^"  MAHV  GUN. 

[Steel  specimeiifl  from  breech  hoop,  retaining  ring,  side  strapa,  and  tranaoin.] 

No.  394. 

Tension  Test 
Marks  on  bar,  ®|?' 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  Inads. 


Fimndt. 

250 

1,250 

2.600 

8,780 

6,000 

6,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8.750 

0,000 

9,250 

9,500 

9,750 

10.000 

10,260 

10.500 

10,760 

11,000 

11,250 

11,500 

11, 750 

12,000 

is;  250 

12,500 

12.750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,260 

14,600 

14,750 

15,000 

15,250 


Peraqnaro 


aqni 
Dcn. 


,  Elongation 
I  per  inch. 


inc 


Founda, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
40,000 
47.000 
48,000 
49.000 
50,000 
61.000 
52. 000 
63,000 
54.000 
55.000 
66,000 
67,000 
68.000 
69.000 
60,000 
61,000 


Ineh, 

.000133 
.000267 
.000400 
.000567 
.000733 
.000033 
.000007 
.001000 
.001000 
.  001033 
.001067 
.  001133 
.001167 
. 001200 
.001233 
.  001207 
.001300 
.001333 
.001367 
.001400 
.001400 
.  0014:» 
. 001467 
.001500 
. 001533 
.001600 
.001633 
.001667 
.001700 
.  001733 
.  0017G7 
.001800 
.001833 
.0019U0 
.001933 
.  002033 
.002067 


SaccesslTc 

elongation 

per  inch. 


Permanent 
set. 


Ineh, 

0. 

.000133 
.000134 
.000133 
.000LU7 
.000166 
.002000 
.000034 
.000033 

0. 

.000033 
.  000U34 
.000066 
. 000034 
.  000033 
.  000033 
.000034 
.000033 
.  000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.  000a33 
.000067 
.  00U033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  00OOG7 
. 000033 
.  000100 
.000034 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


0. 


.000033 


.000033 


Successive 

permunent 

set. 


BemTlrs. 


Inch, 


0. 


.000033 


.000067 


0. 


Initial  load. 


.000034 


.000067    I    0. 


Elastic  limit. 


The  tensile  stress  frll  4,000  pounds  per  square  inch,  while  the  elongation  increased  ".0022  per 
inch. 


14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15.750 
16»0OO 
16,250 
16,500 
16,750 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20.500 


67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,100 
74,000 
76,000 
78,000 
80,000 
82,000 


.0042e7 
.006707 
.012300 
.012333 
. 012700 
.013967 
.015033 
.  015767 
.016000 
.  018367 
.  019-'67 
. 020731 
.021733 
.  02  :g«7 
.  (»2:)067 
.  01'9667 
.033500 
.  03733.1 
.042331 
.051700 


. 002200 
.  OOl'oOO 
.005533 
.  0<N)033 
.  000367 
.  0Jl-.»fl7 
.001006 
.000731 
.001133 
.  001437 
.(00000 
.001466 
. OOIOGO 
.  001034 
.  00231,0 
.  003700 
.  00%33 
.  003833 
.  005000 
.000367 


. 014207 


.  014200 


.020733 


.  0064C6 
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Applied  loads. 

Eloo^tioD 
per  inch. 

Saccc8siTe 

elongation 

per  inch. 

1 

Permanent 
set. 

Sacceasire 
permanent 

set. 

Bemarks. 

Tofi.  ''•LX" 

Pounds. 
21,000 
•il,500 
22,000 
22,500 

Pounds. 
84,000 
86,000 
88,000 
90,000 

Inch. 
.  055700 
.0666G7 
.0888 
.1133 

Inch. 

.004000 
.010967 
.016633 
.0300 

Ineh. 

Inch. 

Miorometer  remoyed. 
Ultimate  strength. 

General  summary. 

Specific  icravlty 7.8648 

Hardness 20.60 

Tensile  strength  per  square  inch  of  original  section pounds..      90,000 

Elastic  limit  per  square  inch  of  original  section do —      61,000 

Elongation  perinea  after ruptnre inch..      0.1600 

Elongation  per  inch  under  strain  of  elastic  limit do 002067 

Seduction  in  dlAmeter  at  point  of  ruptnre do 084 

Redaction  in  area  after  rapture,  per  centum  of  original  seetion 27.6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky ;  contains  spots  of  diflbrent  colors ;  fhMtored  obliquely 

Elongation  of  inoh  sections ".11,  ".18  (".27  fractured  section) 


No.  395. 

Tension  Teat 
Marks  on  bar,  ^jf* 
Diameter,  ^'Mi. 
Sectioual  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  Incb. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SuooessiTe 

permanent 

set. 

Remarks. 

Total. 

1 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 760 

12.000 

12,250 

12,500 

12,760 

13,000 

13, 250 

13,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 

Ineh, 
0. 

.000133 
.000238 
.000367 
.000567 
.000738 
.000900 
.000933 
.000967 
.000967 
.001000 
.  001033 
.001067 
.  001100 
.001133 
.  001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001438 
.001467 
.001500 
.001533 
.001600 
.001683 
.001667 
.001700 

Ineh. 
0. 

.000133 
.000100 
.000134 
.000200 
.000166 
.000167 
.000038 
.000034 
0. 

.000068 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000067 
.000038 
.000034 
.000038 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

• 

0. 

0. 

0. 

.000083 

.000088 
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Applied  loads. 


Totol. 


18.730 
14,000 
U,25C 


Persqaaze 
inch. 


55,000 
S8,000 
67,000 


Blonfration 
per  iDcb. 


.001733 
.001833 
.001900 


SueceMive 

elongation 

per  incb. 


Inch, 
.000033 
.000100 
.000007 


Permanent 
set. 


.000033 


Succe(«sive 

permanent 

set. 


0. 


Int^, 


nemarkii. 


Elastic  limit. 


The  tensile  stress  fell  4,000  pounds  per  square  ineb,  while  the  elongation  iooreaspti  ''.0048  per 
inch. 


13,250 
13,500 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15.250 
15.500 
16,750 
10,000 
Id,  250 
16,600 
16.750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
JO,  500 
20.000 
20,500 
21,000 
21,500 
21,780 


58,000 
54,000 
fA,000 
56.000 
67,000 
58,000 
59.000 
60,000 
61.000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82  000 
84.000 
86,000 
87,120 


.006700 

.010000 

.010607 

.011683 

.012367 

.013500 

.014167 

.015667 

.010507 

.017307 

.018000 

.020167 

.021033 

.023007 

.024000 

.020000 

.027400 

.020467 

.033000 

.037333 

.042167 

.048267 

.057267 

.0667 

.0833 

.1100 

.1567 


.004FOO 
.009300 
.000067 
.000066 
.000734 
.001183 
.000667 

.ooir>oo 

.000900 

.000800 

.001233 

.  OOir.67 

.001706 

.001134 

.000933 

.002000 

.001400 

.002067 

.003533 

. 004333 

.004834 

.OOGIOO 

.009000 

.009433 

.0166 

.0267 

.0407 


.013800 


019107 


026507 


.018207 


.005807 


.007400 


Micrometer  removed. 


Ultimate  strength. 


GeMTal  aummary. 

Tensile  strength  per  square  inch  of  orisinal  section poanda..      87,120 

IHaatio  limit  per  square  inch  of  original  aeotiun do...      57,000 

Elongation  perinea  after  rupture..  inch..      0. 1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001900 

Rednotiou  in  diameter  at  point  of  rupturu do. . .         .094 

Bednction  in  area  after  mpture,  per  centum  of  original  section 30.0 

Position  of  rupture ''.25  lYt>m  neck 

Characf  er  of  brolcen  surface silky ;  contains  spots  of  different  colors ;  oblique  fracture 

Blongation  of  inch  sections .^....  ".15,  ".10  i".20  fhictnred  section) 
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Applied  loada. 


T»fi-  ''"LX" 


Poundi. 
21,000 
24,500 
22.000 
22,500 


PoundM. 
84,000 
80,000 
88,000 
90,000 


Eloofi^atioD 
per  inch. 


Inch. 
.  0.S5700 
.066607 
.0838 
.1183 


Successive 

eloDfcation 

per  inch. 


Ineh. 

. 0040UO 
.010067 
.016683 
.0300 


Permaoent 
set. 


Inch. 


Saccessire 

pennaiient 

set. 


Inch, 


Bemarks. 


Micrometer  removed. 
Ultimate  strength. 


General  summary. 

Specific  If  ravity 7.8643 

Uardncss 20.80 

Tensile  strength  per  square  inch  of  original  section pounds..     90,000 

Elastic  limit  per  sqoare  inch  of  original  section do 61.000 

Elongation  per  inch  after  ruptnre inch..      0.1500 

Elongation  per  inch  under  strain  of  elastic  limit do 002067 

deduction  in  diameter  at  point  of  ruptnre do 084 

Reduction  in  area  after  rupture,  per  centam  of  original  seetion 37.6 

Position  of  ruptnre ".75ih»mneck 

Character  of  broken  surface siUcy ;  oontatns  spots  of  diflbrent  colors ;  fhMtnred  obliquely 

Elongation  of  inch  seotiona 'Ml,  ".18  C'.27  fractured  section) 


No.  395. 

Tension  Teat 
Marks  on  bar,  ®jp 
Diameter,  ^'.664. 
Sectioual  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 

set. 

Suoceasiye 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,200 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11, 250 

11,600 

11,760 

12.000 

12,250 

12,600 

12,750 

13,000 

13,250 

18,600 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
63.000 
54,000 

Ineh. 
0. 

.000138 
.000233 
.000367 
.000567 
.000788 
.000900 
.000033 
.000967 
.000967 
.001000 
.  001033 
.001067 
.  001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001538 
.001600 
.001633 
.001607 
.001700 

IncJL 

0. 

.000188 
.000100 
.000184 
.000200 
.000166 
.000167 
.000033 
.000034 

0. 

.000088 
.000038 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000083 
.000034 
.000033 
.000033 
.000067 
.000038 
.000034 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

• 

0. 

0. 

0. 

.000083 

.000088 

.000088 
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Applied  loads. 


Totel. 


Pounds, 
13.750 
14,000 
14,250 


Peraqnare 
incn. 


PoundM. 
55.000 
50,000 
57,000 


BlonfEmtioD 
per  inch. 


Inch. 
.001783 
.001833 
.001900 


SocceeftWe 

elongation 

perincb. 


Inch. 
.000033 
.000100 
.000087 


I 


Permanent 
set. 


SuccoAaive 
permanent 
set. 


Ileiuarkft. 


Elastic  limit. 


The  tensile  stress  fell  4,000  pounds  per  square  Ineb,  while  the  elongation  Incroascfl  ".0048  per 
inch. 


13,250 
18,500 
18,750 
14,000 
14,250 
14.600 
14,750 
16,000 
15.250 
15,600 
16.750 
10.000 
14,250 
16,500 
16,750 
17,000 
17,250 
17.500 
18,000 
18,500 
19,000 
J9.500 
20,000 
20,500 
21,000 
21,500 
21,780 


53,000 
54,000 
IA.000 
56.000 
57,000 
58,000 
50.000 
60,000 
61.000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
60,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
82  000 
84.000 
86.000 
87,120 


.006700 

.010000 

.010667 

.011633 

.012367 

.013600 

.014167 

.015667 

.016567 

.017367 

.018000 

.020167 

.021033 

.023067 

.024000 

.026000 

.027400 

.020467 

.033000 

.037333 

.042167 

.048267 

.057267 

.0667 

.0833 

.1100 

.1667 


.004FOO 
.003300 
.000667 
.000066 
.000784 
.001188 
.000667 
.001.000 
.000000 
.000800 
.001233 

.  ooviffr 

.001766 

.001134 

.000933 

.002000 

.001400 

.002087 

.003533 

.004333 

.004834 

.006100 

.009000 

.009433 

.0160 

.0267 

.0407 


.013800 


.019167 


026567 


.013207 


.005887 


.007400 


MlcTomoter  removed. 


Ultimate  strength. 


General  eummary, 

Teosile  strength  per  square  inch  of  orisinal  section pounds. .      87,120 

Elastic  limit  per  square  inch  of  original  sectiun do. . .      57, 000 

EloDgation  perinea  after  rupture..  inch..      0. 1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001900 

Eedtiotiou  in  diameter  at  point  of  mptun.; do...         .  094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.0 

Position  of  rupture ".25ftom  neck 

Character  of  broken  surface silky ;  contains  spots  of  different  colors ;  oblique  fracture 

Elongation  of  inch  sections ^....  'M5,  ".16  ^".26  fhictured  section) 
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TESTS   OF   IRON  AND   STEEL. 


No.  396. 

Tension  Test. 
Marks  on  bar,  B  Bi 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Eionntion 
per  inch. 

Sacceesive 

elosfmtion 

per  inch. 

Permanent 
Bet. 

SocceMive 

peimenent 

net. 

Remarks. 

Total. 

Per  squAre 
inch. 

Pounds. 

250 

1,250 

2,500 

1      8, 750 

Pounds, 
J,  000 
5,000 
10.000 
15,000 
20, 000 
25, 000 
30,000 
31.000 
32.000 
3i,000 
34,000 
35.000 
30.000 
37.000 
88.000 
30.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49,000 
60,000 
61, 000 
52,000 
53.000 
54,000 
55.000 
56.000 
57.000 
58,000 
59,000 
(iO.OOO 
62,000 
64,000 
06.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86.000 
86,720 

Inch. 
0. 

.000067 
.000200 
.000367 
.000533 
.000667 
.000867 
.000900 
.000933 
.000067 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001233 
.003667 
.  008033 
.008967 
.009000 
.009033 
.000300 
.000567 
.  010233 
.010967 
.  012233 
.012667 
.  01.3667 
.014367 
.015433 
.  010-167 
.  017767 
.018400 
.  020100 
.  021833 
.022000 
.024500 
.027000 
.030000 
.033000 
.037533 
.042000 
.045267 
.050667 
.  057067 
.064667 
.0767 
.0967 
.1200 
.1733 

Inch. 
0. 

.000067 
.000133 
.000167 
.000166 
.000134 
.000200 
.000033 
.000033 
.  0000:J4 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.004434 

Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

5.000 

0,250 
7.500 

7,750 

1 

8,000 

( 

8,250 
8,600 
8,750 

0. 

0.000 

0.250 

0,500 

1 

1      9.750 

10.000 

0. 

10.250 
10,  i)00 
10,760 
11,000 

.003266 

******    *            1  .--,--.--.• - 

.000034 

.0000.13 

.000033 

.000207 

.000  67 

.0006(>6 

.000734 

.001266 

.000434 

.001000 

.000700 

.  00li)66 

.000934 

.001400 

.000633 

.001700 

.001283 

.  001267 

.001900 

.002500 

.003000 

.003000 

.004533 

.004467 

.003267 

.005400 

.006400 

.007600 

.  012033 

.0200 

.0233 

.0533 

i 

11.250 
11.600 

.007300          .007300 

i 

11.750 

1 

1 

12,000 

12. 25a 

1 

12.500 
12,750 
13.000 
13;  250 
13,500 
13,760 
14,000 
14, 250 
14.500 
14.750 
15,000 
15,500 
10. 000 
10.600 
17.000 
17,500 
18,000 
18.500 

.010333 

.003083 

I 

.  014133 

.008800 

[ 

r 



1 

i 

1 

19,000 

p 

19,500 
20,000 
20.500 
21,000 
21,600 
21,660 
19,600 

ITitlmate  Birength. 
Load  al  time  of  rapture. 

General  summary,  • 

Tensile  strength  per  sqnare  Inch  of  original  section nonnds        86. 730 

Elastic  limit  per  square  inch  of  original  section /....  do    '"      40  000 

Elongation  per  inch  after  rapture  inch"      o  940Q 

Elongation  per  inch  under  strain  at  elastic  limit do  4MI9^ 

Reduction  in  dl»met"r  at  point  of  ruptm-o .'"*.*.'.'.' do 134 

Reduction  in  area  after  rupture,  per  centum  of  original  section.'.'.".'  */. 41*  ft 

Position  of  rupture r'*65'from  neck 

Character  of  Broken  surface,  dull  silky,  40  per  centum ;  fine  granular,  60  per 'centum."  The  har  parted 

nrst  in  too  sutty  section. 
Elongation  of  inch  sections ".15,  «  24  (".88  teotored  section^ 
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TESTS   OF   IBON   AND   STEEL. 
No.  397. 


635 


Marks  on  bar,   m* 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Tension  Test 


Applied  lottds. 


Total. 


Poundt. 
250 
1,260 
2,500 
3,750 
6,000 
0,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
0,000 
0.2oO 
0,500 
0,750 

10,  COO 


10, 
10, 
10, 
11. 
II, 
11. 
11, 
12. 
12, 
12. 
12, 
13, 
13, 
13. 
13, 

14. 
14, 
14, 
14. 
15, 
15, 
Ifl, 
1«. 
17, 
17, 
18, 

l», 
19. 
10, 
20, 
20, 

J*' 
21, 

21, 

20, 


250 
500 
750 
000 
250 
500 
750 
000 
2:0 
500 
760 
000 
250 
500 
750 
000 
2'0 
500 
780 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
760 
000 


Per  square 
incn. 


PcundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81.000 
32,000 
33,000 
84.000 
85,000 
30.000 
37,000 
88,000 
39,000 

40,000 

41,000 
42,000 
43,000 
44.000 
45,  COO 
4G.000 
47.000 
48.000 
49. 000 
50,000 
51,000 
52,000 
53,000 
54,  OiO 
55,000 
50,000 
57,000 
58,000 
59,000 
00,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
87,000 


Elongation 
per  inch. 


Inch, 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000900 
.000933 
.000067 
.001000 
.001033 
.001067 
.001100 
.001133 
.001200 
.001233 
.001300 
.005267 
.005633 
.005067 
.006433 
.007267 
.008033 
.008000 
.000433 
.010400 
.011000 
.011900 
.012700 
.  013433 
.OU!m 
.015600 
.016433 
.017600 
.018367 
.  010500 
.020600 
.022100 
.  024067 
.026767 
.  029767 
.032067 
.036000 
.040000 
.044167 
.049333 
.056000 
.064000 
.0733 
.0867 
.1100 
.1700 


Sacceasire 

eIoDS[atioo 

per  inch. 


Inch. 


0. 


.000067 
.000160 
.000167 
.000107 
.000106 
.000107 
.000033 
.000034 
.000033 
.000033 
.000034 
.0OU033 
.  0000.33 
.000067 
.000033 
.000067 
.003967 
.000366 
.000334 
.000466 
.000834 
.000766 
.0008^7 
.000533 
.000967 
.000600 
.000000 
.000800 

.ooot:o 

.001067 

.001100 

.000833 

.001167 

.000767 

.  001133 

.001100 

.001500 

.001067 

.002700 

.003000 

.003200 

.  003033 

.004000 

.004167 

.0051C6 

.006667 

.008000 

.0098 

.0134 

.0233 

.0600 


Permanent 

set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.003867 


.006433 


SacceasiTo 

permanent 

set. 


Inelu 


0. 


Remarks. 


Initial  load. 


.003867 


.002566 


.010000 


. 011133 


.010600 


.003567 


.001133 


Elastic  limit. 


Micrometer  TemoTCfl. 


Ultimate  strength. 
Load  at  time  of  mptnre. 


.L._| 


General  summary, 

Speciflo  gravitj 7.8654 

Hardness 15.35 

Tensile  strength  per  square  inch  of  oiiginal  Rcction pounds. .      87, 000 

Slastlo  limit  per  sonare  inch  of  original  section Uo 40  000 

Elongation  per  incn  after  rupture inch         0  2333 

Elongation  per  inch  under  strain  at  elastic  limit do  .0ul300 

Re<lnctlon  in  diameter  at  point  of  rupture       do 104 

Seduction  in  area  after  rupture,  i>eroentnm  of  original  section .'.'.'.         33.5 

Position  of  rupture....^ 1".35  from  neck 

Cbaraoter  of  broKen  surface fine  granular,  radiating  from  a  dull,  silky  spot  at  circumference 

Ekmgation  of  inch  sections ,....".17  (".32  fractured  section). '\2L 


636 


TESTS   OP    IRON   AND   STEEL. 


2!fo.  398. 

Tension  Test 
Marks  on  bar,  ^^ 

Diameter,  '^5<>4. 

Sectional  area,  .25  square  inch. 


Applied  lo«dB. 


Total. 


Poundt. 
250 
1.290 
2.500 
8,790 
5,000 
6,290 
7.500 
7,750 

aooo 

8,250 

8,500 

8.750 

0,000 

9,250 

9.500 

9.750 

10,000 

10. 260 

10.500 

10,750 

11.000 

11.250 

11.5()0 

11,750 

12,  000 

12.2:>0 

12.500 

12.7:0 

13,000 

i:j,  2:)0 

13.500 
13,750 
14,000 
It,  250 
14. 500 
14,750 
15,000 
15,500 
16.000 
16. 500 
17,000 
17.500 
18.000 
18.500 
10.000 
10,5U0 
20,000 
20.600 
21,000 
21,  500 
21,860 
19,600 


Per  sqnare 
inch. 


PouTtds, 
1,000 
5,000 
10,000 
l.\000 
20,  (KM) 
25,000 
30.000 
81.000 
82,000 
33, 000 
84,000 
35,000 
30,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
40,000 
47,000 
48.000 
40.000 
50,000 
61,000 
52,000 
53.000 
54.000 
55,000 
56.000 
57.000 
58,000 
50.000 
60.000 
62,000 
64.000 
60.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
87,440 


Elon  Ration 
per  Inch. 


T 


Inch. 
0. 

.000067 
.  0(10200 
.  0()03S8 
.000467 
.000067 
.000800 
.  0  iOH67 
•  OnoOOO 
.OOOO-tS 
.000967 
.001000 
.  00103:1 
.001067 
.0)1100 
.001107 
.001200 
.004G67 
.000000 
.0068:i3 
.  (J07100 
.  007767 
.008367 
.009267 
.010000 
.  010733 
.011700 
.012333 
.  013233 
.014000 
.  015233 
.015033 
.  017000 
.017733 
.  019038 
.020200 
.02IC67 
.023867 
.026433 
.02i>033 
.032967 
.  035667 
.  039J67 
.  044133 
.040667 
.055333 
.062.333 
.0767 
.0867 
.  1133 
.1667 


Succeimive 

elonfcatlon 

per  inch. 


Inch. 
0. 

.000067 
.(00133 
.000133 
.  000134 
.000200 
.000133 
.0UO067 
.000033 
.000033 
.  04  0034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.  003467 
.001333 
.0U0f>33 
.  000267 
.000067 
.000600 
.000000 
.000733 
. 000733 
.000067 
.000633 
.000933 
.000707 
.001233 
.000700 
.001067 
.0007:13 
.001300 
.001167 
. 001467 
. 002200 
.002566 
.002600 
.003934 
.002700 
.003600 
.004806 
.005534 
.005666 
.  007000 
.  014367 
.0100 
.0266 
.0534 


Permanent 
aet 


Sacftossive 

permanent 

set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


Inch, 


Remarks. 


Initial  load. 


Elastic  limit 


006000 


.006000 


.009800 


.003800 


. 013723 


.008938 


.  019167 


.009434 


Micrometer  ranoTed. 


Ultimate  strensth. 
Load  at  time  of  roptare. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      87,440 

Elastic  limit  per  sqnare  inch  of  originalscotion do 40, 000 

Elongation  per  inch  after  mptnre  inch..      0.2600 

Bloniration  per  inch  under  strain  at  clustio  limit do OOltOO 

Reduction  In  diameter  at  point  of  rupture do 124 

Reduction  In  area  after  rupture,  per  centum  of  original  section 881.2 

Position  of  rupture ".29  from  middle  of  stem 

Character  of  brokon  surface dull  silky,  90  per  centum ;  granular,  10  per  centum ;  oblique  fracture 

Elongation  of  inch  section 'M7  (".87  fractured  aeotioB),  ".21 
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No.  399. 


Tension  Test 
Marks  on  bar,  ^ 
Diameter,  ^'.564. 
SectioDal  area,  .25  square  inch. 


Applied  loadB. 


ToUI. 


Poundt. 

250 

1.250 

2.500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8^250 

8,500 

8,750 

9,000 

9,250 

9.600 

0,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11.500 

11,750 

12  000 

12,250 

12,500 

12.750 

13.  0()0 

IS,  250 

13.600 

13, 750 

14,000 

14, 2)0 

14,500 

14,760 

15, 000 

15,500 

16,000 

10,500 

17,000 

17,  500 

18,000 

18.500 

19.000 

19,500 

20. 000 

20,500 

21.000 

21,500 

22.000 

22,500 

23,000 

23,880 

19,900 


Persqiuure 
incn. 


t 


Pound*. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
30,000 
81,000 
32.04)0 
83,000 
84,000 
85,000 
8«,0O0 
87,000 
88,000 
89,000 
40,000 
41, 000 
42,  COO 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50.000 
61,000 
62.U0O 
53.000 
64.000 
55.000 
56,000 
57.000 
58,000 
60.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70, 000 
72,000 
74,000 

•  76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
93,520 


Eloncation 
perlncb. 


Inch. 
0. 

.000067 
.000238 
.000867 
.600333 
.000700 
.000A67 
.000867 
.000900 
.000933 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001833 
.001867 
.OOliOO 
.  001433 
.001467 
.001500 
.001567 
.001683 
.001700 
.004067 
.00A400 
.007733 
.008600 
.009900 
.011067 
.012100 
.018600 
015000 
.  017000 
.024/000 
.022333 
.024(367 
.027400 
.030600 
.034000 
.038000 
.043038 
.04t»000 
.0533 
.0667 
.0767 
.0967 
.1400 


Sacceesive 

elunsatiun 

por  inch. 


Inch. 

0. 

.000067 
.000166 
.000134 
.000166 
.  000167 
.000167 

0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.0000^3 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000007 
.002367 
.002333 
.001333 
.000667 
.001300 
.001167 
.001033 
.001600 
.001400 
.002000 
.003000 
.  002333 
.002834 
.002733 

.  oai-200 

.003400 

.OOtOOO 

.005033 

.004067 

.0053 

.0134 

.0100 

.0200 

.0133 


Penuanent 

Mt. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000033 


Saccesftire 

ponnanoDt 

set. 


Inch. 


0. 


.000033 


.004567 


.009683 


.004584 


.003266 


Bemarks. 


InitU)  loMl. 


EUatlo  limit. 


Micrometer  removed. 


Ultimate  atreogth. 
Load  at  time  of  rupture. 


Speciflo  f^ravity. 


General  summary . 


»p 
Ha 


ardness 


7.8644 

20.03 

TenaUoatrenifUi  per  square  inch  of  original  aection pounds..      93,520 

Elastic  limit  per  square  inch  of  originw  aeotion do....      53.000 

Elongation  per  inch  after  rupture .-- inch..      0.2267 

Elongation  per  square  inch  under  strain  at  elastic  limit do 001700 

Eoduction  in  diameter  at  point  of  rupture. do....         .174 

Koduction  in  area  after  rupture,  per  centmn  of  onginal  seetion ••I'j        ^^? 

PoMtion  of  rupture i---;,V    1"-^  V"*".  °®*',^ 

Character  of  broken  surface fine  silky;  cup-shaped  ends 

Elongation  of  inch  seotlons "10  (".3<  fractured  section), '  .21 
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TESTS   OF   IRON   AND   STEEL. 


]S"0.  400. 
Tension  Test 


Marks  on  bar,  ^' 
Diameter,  ''.664. 
Sectional  area^  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 

250 

1, 2.'i0 

2.500 

8,760 

5,000 

6.250 

7,600 

7.750 

8,000 

8,250 

8,500 

8,750 

fl,000 

9,250 

0,500 

0, 750 

10,000 

10,2o0 

10, 500 

10,750 

11,000 

11, 260 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13,000 

13.250 

13,000 

13,750 

14,000 

14,250 

14,500 

14.750 

15,000 

15,600 

18.000 

18,500 

17,000 

17,500 

18.0^ 

18.500 

19.0U0 

10, 500 

20,000 

20,500 

21.000 

21.500 

22,000 

22,500 

22, 020 

18, 200 


Per  Bqnaro 
inch. 


Poundt. 
1,000 
5.000 
10, 000 
15,000 
20.000 
25, 000 
80,000 
31,000 
32,000 
33,000 
34.000 
85, 000 
36,000 
37. 000 
38.000 
39.000 
40,000 
41,000 
42. 000 
43.000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
5.\000 
50,000 
57,000 
58,000 
59,000 
60,000 
62, 000 
64,000 
06,000 
68,000 
70.000 
72,000 
74,000 
76. 000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90.000 
91, 680 


ElOD^tlon 
per  inch. 


Inch. 
0. 

.000150 
.0003:25 
.000475 
.  OOOii.^ 
.  0U0.S25 

.  ooog.')0 

.  0010 J5 
.OOIO'O 
.001075 
.001125 
.001150 
.  001200 
. 0012J5 
.0012.'iO 
.001275 
.00.325 
.0013.JO 
00i:i75 
.001425 
.001450 
.001500 
.001550 
.001000 
.  001750 
.002000 
.002350 
.  002725 
. 00 J575 
.004650 
.008750 
.009450 
.010125 
.010725 
.011725 
.012300 
.  0135_'5 
.015300 
.017000 
.019376 
.022025 
. 024300 
.  027000 
.  032025 
.  03:i525 
. 087500 
.044500 
.0500 
.0575 
.0650 
.0775 
.0950 
.1500 


Succeesire 

eloDgation 

per  incb. 


Inch. 
0. 

.000150 
.000175 
.000150 
.000175 
.000175 
.000125 
. 000075 
.  000025 
.000025 
.000050 
.C 00025 
.  0.i0050 
. 00OO25 
.000025 
.000025 
.  000050 

.oooo>.-» 

. 000025 

.  OOoO'.0 

. 000025 

.000050 

.  000030 

.  000050 

.000150 

.000260 

.  000350 

.  000375 

.000850 

. 001075 

.004100 

.000700 

.000675 

.OOOOOJ 

.OOKNK) 

.  00(»575 

.  COl-225 

.  001775 

.001700 

.002375 

. 002650 

.  002275 

.  002700 

.005025 

.001.')00 

.  003975 

.  007000 

.0055 

.0076 

.0075 

.  0125 

.0175 

.0550 


PorroaDont 
set. 


Inch. 

0. 

0. 

. 000025 
.000025 
.000050 
.000075 
.000075 


.  000075 


.000075 


00010) 


000800 


007460 


.011250 


SncceMive 

permanent 

Bet. 


0. 


Inch. 


.000025 

0. 

.000025 
.000025 

0. 


.0^0026 


000700 


006650 


.003800 


Bemarka. 


Initial  load. 


Elastic  limit 


Micrometer  removed. 


TTltimate  atrenfftb. 
Load  at  time  of  raptnre. 


.1 


General  summary. 

Specific  gravity , 

Hardness , 

Tensile  Htreogth  per  sqoare  incb  of  original  section 

Slastic  limit  per  sqnare  inch  of  orislnAisection  

Elongation  per  inch  after  ruptare 

Elongation  per  inch  under  strain  at  elastic  limit 

Bednci  ion  in  diameter  at  point  of  rapture  

Reduction  iu  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections ".12,  ''.15, 


7.8643 
21.05 
91,680 
47,000 
0.2225 
001600 
.194 

57.0 

l".20fh>m  neck 

fine  silky,  cnp-sbaped  ends 
".26  C'.96  fhictnred  section) 


pounds.. 
...do — 

inch.. 

..  .do.... 
....do.... 
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No.  401. 

Tension  Test 


Marks  on  bar,  ^ 
Diameter,  ''.664. 
Sectiooal  area,  .25  sqaare  inch. 


Applied  loads. 


ToUL 


Poundi. 

250 

1.250 

2,500 

a  750 

5,000 

8,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

0.000 

0.230 

0,500 

0,750 

10.000 

10, 2:^ 

10, 500 

10, 7:0 

11,  ('OO 
11,2:0 

ii.noo 
ii,7:>o 
12,000 

12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13.750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,600 
ie.000 
16.500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22,500 
22.0G0 
18,600 


Per  MQATe 
incn. 


Poundt, 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83,000 
84.000 
85.000 
86,000 
37,000 
88.000 
30.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
5:1,000 
64,000 
65,000 
66,000 
67,000 
68,000 
50,000 
60,000 
62.000 
04,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
01,840 


SlongatioD 
per  tnoh. 


IndL 
0. 

.000100 
.000250 
.000425 
.000576 
.  000725 
.000000 
.0009*J6 
.000050 
.000075 
.001000 

.  ouio2:> 

.001150 

.001076 

.001125 

.001150 

. 001225 

.00  WO 

.001300 

.00132.1 

.001350 

.01)1400 

.  OOU.'S 

.001450 

.001500 

.001550 

.001575 

.001625 

.001675 

.001700 

.001775 

.  001825 

.000075 

.010700 

.011325 

.012200 

.013575 

.014825 

. 016750 

.018600 

.021100 

.013760 

.026076 

.028800 

.032375 

.086075 

.040750 

.045500 

.052000 

.0026 

.  0726 

.0000 

.1475 


SacoessiTe 

eloDgatlon 

I>er  ioob. 


Inch. 
0. 

.000100 
.0U0150 
.000175 
.000150 
.000160 
.000175 
.  000025 
.0000^5 
.000025 
.  0O0OJ5 
.0000  .'5 
.000025 
.  OOOOio 
.  000050 
.  O00OJ5 
.  000075 
.000025 
.0000.V) 
.  000J2.") 
.  0000.'5 
.  OOOO.V) 
.0000:5 
.000025 
.000050 
.0000  0 
.000025 
.000050 
.0000:0 
.000026 
.000075 
.000060 
.  008150 
.  000725 
.000025 
.000875 
.001375 
.  0012:0 
. 001925 
.001850 
.002500 
.002050 
.002325 
.002725 
.003575 
.  001700 
.004676 
.004750 
.006500 
.0105 
.0100 
.0175 
.0575 


PennaneDt 
•et. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccesftlre 
permanent ' 
set.       I 


Remarks. 


Inch. 


0. 


Initial  load. 


0. 


.000025 


.0000J6 


.0000:5 


.000050 


.000125 


0. 


.000026 


.000076 


.011200 


.011075 


Elastic  limit. 


Micrometer  remored. 


Ultimate  strenetb. 
Load  at  time  of  raptnre. 


General  summary. 

Tensile  strenf^h  per  square  inch  of  ori^nal  section pounds..      01,840 

SUstio  limit  persqaate  inch  of  onxlnal section do.. ..      5f,000 

Elongation  per  incn  alter  mptnre     inch..      0.2400 

Elongation  i^erinch  under  strain  at  elastic  limit do 001825 

Retluction  in  diameter  at  point  of  rupture do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section.... 57.0 

Position  of  rupture 1".20  from  necic 

Character  of  broken  surface fine  silky,  cup-shaped  ends 

Elongation  of  inch  sections ".18.  ".20,  ".27  (".86  fractured  section) 
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13.— STEEL  FBOK  THE  TUBE  OF  THE  8''  TATES  B.  L.  BIFLE. 


Mark,  B 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


No.  563. 


Applied  loads. 


ToUl. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

8,750 

10,000 

10,  250 

10.500 

10,750 

11.000 

11, 250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,  750 
13,000 
13. 250 
13.500 

13,  750 
14,000 
14,250 

14,  SOU 
14,750 
15, 000 
15, 500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20.500 
21.000 
21,500 
21,000 


Per  sanare 
inon. 


Poundi. 
1.000 
5.000 
10.000 
15,000 
20,000 
25.000 
80.000 
85. 000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
56,000 
59,000 
60.000 
62.000 
6i,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,600 


Elon  fixation 
perincb. 


Inch, 
0. 

.000150 
.000250 
.000400 
.000550 
.000750 
.000050 
.001200 
.  001500 
.001550 
.001700 
.00-ilOO 
.002950 
.003400 
. 003050 
.004200 
.005050 
.005500 
.000()50 
.006850 
.007400 
.008050 
.009050 
.009650 
.010550 
.011100 
.012000 
.012800 
.018700 
.015400 
.017350 
.  019150 
.0-JI400 
.023500 
.025750 
.0*28000 
.030750 
.033900 
.087000 
.0406u0 
.045000 
.049600 


SaooeMive  permaaent 
elonjnktion  ,  ""j^""* 

per  inoh.      *" 


Inch, 
0. 

.000150 
.000100 
.000150 
.000150 
.  000.^00 
.000200 
.000250 
.000300 
.000050 
.000150 
.000400 
.000850 
.000450 
.000550 
.000250 
.  000850 
.000450 
.001150 
.000200 
.000550 
.000050 
.001000 
.000000 
.000000 
.000550 
.000000 
.000800 
.000900 
.001700 
.  001050 
.001800 
.002250 
.002100 
.002250 
.002850 
.003150 
.003150 
.003100 
.003600 
.004400 
.004600 


Inch. 

0. 

0. 

0. 

0. 

0. 

-.000050 
—.000050 
-.000050 

0. 


.001350 


SuoceMire 

permanent 

set. 


Inch. 


0. 


-.000050 
0. 
0. 
.000050 


.001350 


.004350 


.003000 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  sqoare  inoh  of  original  section ponnds..      87, 600 

Elastic  limit  per  square  inoh  of  origins!  section do  ...      41.000 

Elongation  per  inch  after  rupture inch..      0. 0500 

Elongation  perJnch  under  strain  at  elastic  limit do 001550 

Reduction  in  diameter  at  point  of  rupture do 004 

Redaction  in  area  after  rupture,  per  centum  of  original  section 1.5 

Position  of  rupture ■ at  neck 

Character  of  broken  surface,  granular,  radiating  from  a  point  in  circumference  of  broken  surface  {  fract- 
ured suddenly  under  the  maximum  load. 
Elongation  of  inch  sections ".08  ".07 
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No.  564. 
Mark,  0 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  kNida. 


ToteL 


Pounda, 

250 

1,230 

2,500 

3,750 

5.000 

8,250 

7,500 

8,750 

9.000 

0,250 

9,600 

9,750 

10,000 

10.2oO 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,230 

12,600 

12,760 

18,000 

111.250 

18,500 

18.750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,500 

18,000 

18,500 

17,000 

17.500 

18.000 

18,500 

19,000 

10,500 

20,000 

20,500 

21,000 

21.'500 

22,000 

22,180 


Peraqnara 
incb. 


Poundt, 
1,060 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35.000 
86,000 
87.000 
8ii.000 
39.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
48,000 
47,000 
48,000 
49,000. 
60.000 
61.0U0 
62,000 
63,000 
64,000 
65,000 
58.0U0 
67,000 
58,000 
69,000 
60,000 
82,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
88,720 


Blipntloi 
per  Inch. 


ClOB 


Ineh, 
0. 

.000150 
.000300 
.000300 
.000650 
.000850 
.001100 
.001300 
.001400 
.001400 
.001450 
.001500 
.  OOlSTiO 
.001750 
.002000 
.002450 
.003100 
.  003450 
.003000 
.004400 
.004900 
.005600 
.006550 
. 007100 
.007900 
.008600 
.009160 
.000850 
.010400 
.011000 
.  0123:>0 
.013150 
.  014900 
.016100 
.  017750 
.010450 
.  021750 
.024850 
.0250 
.0300 
.0325 
.0350 
.0400 
.0425 
.04.'>0 
.0500 
.0575 


SvooeatlTe 

donntioD 

permch. 


Ineh. 

0. 

.000150 
.000150 
.000200 
.000150 
.000200 
.000250 
.000200 
.000100 

0. 

.000050 
.000050 
.000050 
.000200 
.000250 
.000450 
.000650 
.  0003SO 
.000450 
.000500 
.000500 
.000700 
.000950 
.000550 
.  000800 
.  000700 
.  0005.')0 
.000500 
.000750 
.001200 
.000750 
.  000800 
.001750 
.  001250 
.001600 
.001700 
.002300 
.003100 
.000150 
.OOi^O 
.0025 
.0025 
.0050 
.0025 
.  0025 
.0050 
.0075 


PermMienl 
Bet. 


Ineh. 


0. 
0. 
0. 
0. 
d. 
0. 
0. 


.000050 


SoooeMlTe 
permMient 

•et. 


Ineh. 


U. 


Bemarke. 


Initial  load. 


.000050 


001500 


004400 


Elastic  limit. 


001450 


002900 


Tenaile  strength. 


General  summary. 

Specific  jTavity 7.8544 

Hfodness 17.90 

Tensile  strength  per  square  incb  of  original  aeotloB poands..      88,720 

Elastic  limit  per  souare  inch  of  original  section do....      40,000 

ElonfEatlon  perinea  after  mptare Inch..      0.0700 

Elongation  per  inch  nnder  strain  at  elastlo  limit do. . . .    .  001500 

Redaction  in  diameter  at  point  of  mptnre do....         .014 

Redaction  in  area  after  mptare,  per  centum  of  original  section 5.0 

Position  of  rapture   ".1  from  middle  of  stem 

Character  of  broken  surface,  granolar,  radiating  fh>m  a  point  near  the  oiroamferenoe  of  the  fractured 

surface. 
Elongation  of  inch  sections ",07*|",Q7 

S.  Ex.  36 41 
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:So.  665. 

Mark,  D 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  load*. 


ToUl. 


Povnda. 

250 

1,250 

2,500 

3.750 

5,000 

6,250 

7,500 

8,750 

9,000 

9,250 

0.500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,2:)0 

13, 500 

13,7r.O 

14,000 

14, 2:)0 

14,500 

14,750 

15,000 

15, 500 

10,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21.000 

21,500 

22,000 

22,500 

23,000 

23,600 

23,700 

21,300 


Per  square 
inch. 


Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
36,000 
37,000 
3ft.  000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
4t4,O0O 
49, 000 
50, 000 
51,000 
52,000 
5.i,  000 
54,000 
55. 000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94.800 


EloneatioD 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000500 
.000700 
.001000 
.001200 
.001400 
.  001450 
.001450 
.001500 
.001550 
.001850 
.001950 
.002450 
.002750 
.  003450 
.003900 
.004450 
.004850 
.005600 
.  006:^00 
.007400 
.  007700 
.008200 
.  008700 
.009350 
.  010500 
.011450 
.012250 
.013200 
.  013950 
.015000 
.016600 
.018450 
.020000 
.  022550 
.024900 
.027550 
.030600 
. 034250 
. 037500 
.0100 
.0450 
.0500 
.0550 
.0650 
.0700 
.0900 
.1100 
.1550 


Snooessiye 
elongation 
per  Inch. 


IndL 

0. 

.000100 
.000200 
.000200 
.000200 
.000300 
.000200 
.000200 
.000050 

0. 

.000050 
.000050 
.000300 
.000100 
.000500 
.000300 
000700 
.000450 
.000550 
.000400 
.000750 
.000700 
.001100 
.000300 
.000500 
.  000500 
.  000550 
.001250 
.000950 
.000800 
.000950 
.000750 
.001050 
.001600 
.001850 
.002150 
.001950 
.002350 
.  002650 
.003050 
.003650 
.003250 
.0025 
.0050 
.0050 
.0050 
.0100 
.0050 
.0200 
.0200 
.0450 


Permanent 
set. 


Inch.- 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000250 


SncoetslTe 

pennsnent 

set. 


JfU*. 


InitisllMd. 


.000250 


.001900 


.005150 


JOastlo  limit. 


.001650 


.003250 


' 


Tensile  strength. 
Ijoad  at  time  w  mptnre. 


General  $ummarif. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    04,800 

Elastic  limit  per  sqaare  inch  of  original  seotion do....    89,000 

Elongation  per  inch  after  raptare Inch..    .02400 

Elongation  per  inch  nnder  strain  at  elastic  Umit do 001550 

Eednction  in  diameter  at  point  of  rapture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion -•-**  ^  ^^ 

Position  of  rapture ".  25  fh>m  middle  of  atem 

Character  of  broken  surface granular  at  olrcumftrenoe,  doll  center 

Elongation  of  inch  sections ".IB^^M* 
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ISO.  666. 
Mark,  E 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,5(10 

8.750 

^000 

0,250 

7,500 

8,750 

9,000 

0,250 

0,500 

9.750 

10.000 

10, 2.^0 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

I'i,  250 

12,500 

I'J,  750 

13,000 

13. 250 

18,500 

13,750 

14,000 

14,250 

14.500 

14, 750 

15,000 

15.500 

16,000 

16,600 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,890 

20,800 


Per  BQQare 
incD. 


Foundg. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
36,000 
87.000 
3H,000 
39,000 
40,000 
41,000 
'  42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,000 
5.1,  000 
54,000 
55, 000 
50.000 
57,000 
58,000 
69,000 
60,000 
02,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
7H,000 
80,000 
82.000 
84,000 
80,000 
88,000 
90,000 
92,000 
93,500 


Elonsation 
per  inch. 


Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000900 
.001100 
.001350 
.001400 
.001450 
.001500 
.001.550 
.001750 
. 002000 
.002250 
.  002950 
.003450 
.004250 
.004700 
.005200 
.  006200 
.006900 
. 007450 
.  007950 
.008850 
.  009450 
.010400 
.010850 
.011850 
. 012450 
.013550 
.014400 
.015600 
.017200 
.019350 
.021900 
. 023700 
.026750 
.029000 
.  032000 
.015400 
.0400 
.0450 
.0500 
.0550 
.0600 
.0700 
.0600 
.1050 
.1400 


SaooeaslTe 

elongation 

per  inch. 


IfkCh. 

0. 

.000150 
.000150 
.000150 
.000150 
.000300 
.000200 
.000250 
.000050 
.000050 
.000050 
.000050 
.000200 
.000250 
. 000250 
.000700 
.000500 
.000800 
.000450 
.000500 
.001000 
.000700 
. 600550 
.000500 
.000900 
.000600 
.000950 
.000450 
.001000 
.000600 
.001100 
.000850 
.001200 
.001600 
.002150 
.002550 
.001800 
.003050 
.002250 
.003000 
.003400 
.0046 
.0050 
.0050 
.0050 
.0050 
.0100 
.0100 
.0250 
.0350 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000200 


.002200 


.005300 


SnooeaslTe 
permanent 

•et. 


Inch. 


0. 


.000200 


002000 


003100 


Bemarka. 


Initial  load. 


ElasUcUmit. 


Tensile  strength. 
Load  at  time  of  roptore. 


General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..     1>8,M0 

Elasticlimlt  per  eanare  inch  of  original  section do....      80,000 

Elongation  per  inon  after  mptare inch..     0.2850 

Elongation  per  inch  under  strain  at  elastic  limit do 001650 

Redaction  in  diameter  at  point  of  rupture do 184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  ruptare ".60  fh>m  middle 

Character  of  broken  surlSBoe granular,  irith  dull  spongy  center 

Elongation  of  inch  sections '^SO*,  ".19 
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Ko.  441. 

Compressian  TesU. 
Mark  on  bar,  A 
Length,  5". 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 

Ultimate  strength,  44,620  ponnds=89,240  pounds  per  sqaarelnch. 
Failed  by  triple  flexure. 
Bent  40O  when  fracture  occurred. 
Appearance  granular. 

No.  442. 
Mark  on  bar,  F 
Length,  6''. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 

Ultimate  strength,  43,850  pounds =87,700  pounds  per  square  inch. 
Failed  by  triple  flexure. 
Bent  180^  and  ends  closed  down  without  fracture. 

14.^SAMPLE8  OF  STEEL  WIRE  USED  IV  THE  COVSTBUCTIOir  OF 

WIBE-WOUKD  GUVS. 

This  wire  was  made  from  billets  2"  square  and  weighing  about  80 
pounds  each,  made  by  the  Otis  Iron  an4  Steel  Company,  Cleveland, 
Ohio. 

Tensile  tests  of  the  metal,  made  at  the  steel  works,  are  found  in  the 
Chief  of  Ordnance  Report  1884. 

These  billets  were  taken  by  the  Trenton  Iron  Company,  Trenton,  N. 
J.,  and  first  rolled  into  bars  i"  square  and  annealed;  after  which  they 
were  drawn  without  further  annealing  into  the  wire  ".15  square,  and 
finally  tinned  to  prepare  it  for  soldering,  when  wound  on  the  gun. 

The  elongations  in  tests  Nos.  673  to  6^2,  inclusive,  were  measured  in 
a  gauged  length  of  10". 

This  wire  does  not  show  a  sharply  defined  elastic  limit,  owing  per- 
haps to  its  being  curved  before  testing  in  a  coil  about  24"  diameter. 

No.  594. 

Samples  of  tinned-steel  wire. 

Sample  . 

Sectional  area,  "•149x".151=.0225  square  inch. 

Tensile  strength,  4,080  pounds =181,330  pounds  per  square  inch. 

Broke  at  defective  spot  at  comer  of  wire. 

Second  fracture : 

Tensile  strength,  4,390  pounds=:195,110  pounds  per  square  inch;  fine 
granular  appearance. 

N"o.  695. 

Sample  .  . 

Sectional  area,  ".160x".147=.0221  square  inch. 

Tensile  strength,  3,760  p6unds=170,140 pounds  per  square  inch;  fine 
granular  appearance. 

No.  596. 

Sample  •  •  • 

Sectional  area,  ".151  x  ".151=. 0228  square  inch. 

Tensile  strength,  4,050  pounds  =  177,630  pounds  per  square  inch;  fine 
granular  appearance. 


TESTS   OP   IRON   AND   STEEL. 
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Tinned-Steel  wire. 


Ko»of 

teft 

Harks. 

Description. 

Sectional  area. 

642 
643 
644 

1 

11 

111 

Tinned  after  10th  drancht 

Ineh,       Sq.  in. 
.151M140=.0225 
.151x.l51=.0228 
.150x.l48=.0222 

Tinned  after  0th  drausht,  then  drawn  once. 
Tinned  after  8th  draught,  then  drawn  twice. 

No.  of 
teat. 

TkTarks. 

Ultimate  strength. 

Areaatfractnre. 

Contrao- 

tionof 

area. 

Appear- 
ance of 
fraotore. 

Total. 

Per  square 
inch. 

042 
648 
644 

1 

11 
111 

Pound*. 
4,000 
3,800 
8,560 

Pound*. 
181,780 
170, 610 
160,360 

IneJt.    Sq.  ituih. 
.146x. 141=. 0206 
.Mix. 135— .0100 
. 141  x.l30=. 0183 

Percent 

8.4 

16.7 

17.6 

Fine  illkv. 
FinesUky. 
Fine  silky. 

]Sro.  673. 

Samples  of  tinned  steel  tvire. 

Samples  froml  to  10  mclusive  cat  from  the  same  piece  of  wire  in  the 
order  they  are  numbered. 
Mark,  1 
Sectional  area,  'M47  x  'M47  =  .0216  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saocessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

a 

ToUL 

1 

Tersonare 
inch. 

Pound*. 

108 

216 

324 

432 

540 

648 

756 

864 

JJ72 

1,080 

1,188 

1,206 

1,401 

1,612 

1,620 

1,728 

1,836 

1,044 

2,052 

2,160 

2,268 

2,376 

2,484 

2,602 

2,700 

2,808 

2,016 

8,024 

8,132 

8,240 

8^848 

Pound*, 

5,000 

10.000 

15,000 

20,000 

25,000 

80,000 

85,000 

40,000 

45,000 

60,000 

55.000 

60.000 

65,000 

70,000 

75,000 

80.000 

85,000 

00.000 

06,000 

100,000 

105,000 

110,000 

115,000 

120,000 

126,000 

130,000 

186,000 

140,000 

145,000 

150,000 

178,160 

Inch. 
0. 

.000180 
.000370 
.000560 
.000760 
.000080 
.001160 
.  001370 
.001580 
. 001760 
.  001070 
.  002170 
.  0024o0 
.  0C2040 
.002800 
. 003120 
.003300 
.003630 
.003800 
.004160 
.004510 
.004780 
.005080 
.005400 
.005810 
.006160 
.006610 
.007150 
.007800 
.008500 

Inch, 
0. 

.000180 
.000100 
.000190 
.000200 
.000220 
.000180 
.  000210 
.000210 
.000180 
.000210 
.000200 
.000260 
.  000210 
.  000250 
.000230 
.000270 
.000240 
.000260 
.000270 
.000350 
.000270 
.000300 
.000820 
.000410 
.000840 
.000460 
.000540 
.000650 
.000700 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.000010 

• 

.000010 

, 

.000000 

.000080 

.000180 

.000000 

. 

.000380 

.000200 

.000670 

.000290 

.001000 

.000420 

.002010 

.000020 

"•*■■•  ..«•-• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    178,150 

Elastlclimitper  square  inch  of  original  section not  well  defined. 

Elongation  per  inch  after  rupture ....inch.       0.0210 

Dimensions  at  point  of  rupture 'M35  X  ".185 

Beduction  In  area  after  rupture,  per  centum  of  original  section 15.7 

Position  of  rupture 1.  "5  inside  gauged  section 

Character  of  broken  surface fine  silky 
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No.  674. 
Mark,  2 
Sectional  area,  'M47x'M47=.0216  sqaareiach. 


Applied  loads. 


Total. 


Pound  t. 

1U6 

2l« 

324 

4TJ 

540 

I     G48 

756 

864 

072 

1,080 

1,188 

1.206 

1,404 

1,512 

1.620 

1,728 

1,836 

1,044 

2,032 

2,100 

2,268 

2, 376 

2.4S4 

2,592 

2,700 

2,808 

2,016 

8,024 

8,132 

3,240 

3,348 

3.456 

8,504 

8, 672 

8,780 

^852- 


Per  square 
inch. 


Pcundt. 
5,000 
10,000 
15, 000 
20,  OiiO 
23.000 
80.000 
85, 000 
40,000 
45, 000 
50,000 
55,000 
€0.000 
65,000 
70,000 
75,000 
80,000 
85,100 
00,000 

9:>,ooo 

100, 000 
105. 000 
,110,000 
115.000 
120.000 
125. 000 
130, 000 
135, 000 
140. 000 
145,4.00 
150, 000 
15:1, 000 
160. 000 
16.>.  000 
170. 000 
175,000 
178, 330 


Elonf^tion 
per  inch. 


Inch 
0. 

.000180 
.000370 
.000580 
.  000780 
.000060 
.001150 
.001370 
.001560 
.001760 
.001060 
. 002200 
.002410 
.00LH$20 
. 002850 
.  003100 
.  003320 
.003500 
. 00d«20 
.004100 
. C04400 
.004710 
.005030 
.005360 
.  005310 
.006100 
.000600 
.007000 
. 007700 
.008430 
.0005 
.0105 
.0115 
.0140 
.0170 


Saocessire 
eloDfcatioa 
perinob. 


Inch. 

0. 

.000180 
.000100 
.000210 
.000200 
.  000180 
.000190 
.000220 
.000190 
.  000200 
.  000200 
.  000240 
.  000210 
.  000210 
.  000230 
. 000250 
.  00U220 
.  000270 
.000230 
.  000280 
.  000300 
.000310 
.000320 
.000330 


.  0007<10 

.000500 

.000490 

. 000610 

.  000730 

.  001070 

.0010 

.0010 

.0025 

.0030 


Permanent 
set. 


Inch. 


0. 


.000040 


.000000 


.000160 


.000350 


.000600 


.001060 


.001020 


SaccesaiTe' 

permanent 

set. 


Remarks. 


Inehn 


0. 


.000040 


000080 


000070 


000100 


000260 


000460 


000860 


Initial  load. 


Tensile  strengtli. 


General  eummary. 

Tensile  Rtrength  per  square  inch  of  original  section • pounds . .    178, 830 

ElaAticlimit,  per  square  inch  of  original  section not  well  denned 

Elnniiation  per  inch  after  rupture inch . .      0. 0260 

Diineosions  at  point  of  rupture 'M85x'M35 

Reductionin  area  after  rupture,  per  centum  of  original  section 15.7 

Position  of  rupture • at  middle 

Character  of  broken  snrfhoe fine,  silky 
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No.  675. 

Mark,  3 

Sectional  area,  ^M47x^M47=.0216  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Saco«Mlve 

elongation 

per  inch. 

Saccesaive 

Remarka. 

TotaL 

Per  aqnftre 
Inon. 

Pemuinent  ___.„_„^..«. 
Bet.         Perawent 

Piowkb. 

108 

216 

824 

482 

640 

648 

766 

864 

972 

1,080 

1,188 

1,296 

1,404 

1,612 

1,620 

1,728 

1,836 

1.944 

2,052 

2,160 

8,268 

2,876 

2.484 

2.692 

2,700 

2,808 

2,916 

8,024 

3,132 

8,240 

8,848 

8,460 

8,664 

8.672 

8,780 

8.846 

Potmdf. 

6,000 

10,000 

16,000 

20.000 

25^000 

80.000 

86.000 

40.000 

45.000 

60,000 

66,000 

60,000 

65,000 

70.000 

76,000 

80,000 

86,000 

90,000 

05,000 

100,000 

106.000 

110,000 

116,000 

120,000 

125,000 

130,000 

135.000 

140,000 

146,000 

150.000 

156.000 

160.000 

165.000 

170.000 

176.000 

178.060 

Inch. 
0. 

.000200 
.000870 
.000580 
.000780 
.000980 
.001180 
.001410 
.001610 
.001810 
.002010 
.002210 
.002440 
.002690 
.002900 
.003140 
.003390 
.003630 
.003800 
.004100 
.001520 
.004700 
.005180 
.005530 
.005840 
.006260 
.006710 
.007260 
.007890 
.008600 
.0090 
.0120 
.0140 
.0170 
.0200 

Inch, 
0. 

.000200 
. 000170 
.000210 
.000200 
.000200 
.000200 
.000230 
.000-200 
,000200 
.000200 
.000200 
.000230 
.000250 
.000210 
.000240 
.000250 
.000240 
.000260 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

• 
• 

1 

0. 

1 

.000070 

.000070 

.000170 

.000100 

, 

i 

.000320    1      .000150 

1 

.000300 
.000330 

.000630 

.000310 

.000270 

.000340 

.000400 

.000310 

.000410 

.000460 

.000540 

.000640 

.000700 

.000410 

.0030 

.0020 

.0030 

.0030 

.001170 

.000640 

.002000 

.000830 

i 

1 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    178.060 

Elastic  limit  per  aqnare  ineh  of  original  section not  well  defined 

Elongation  per  inch  after  mptnre inch..      0.0200 

Dimensions  at  point  of  rapture 'M35x".  135 

Kednctlon  in  area  after  mptore,  per  centum  of  original  section 15. 7 

Position  of  roptare 2''.  40  oateido  gauged  section 

Chanieter  of  broken  tuiDMe fine,  silky 
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Na  676. 

■ 

Marky  4 

Sectional  area,  'M47  x  'M47  =  .0216  square  inch. 


A]>plled  loads. 

£loiif!;atioii 
perisoh. 

Saooeasive 

elooeation 

per  inch. 

Permanent 
aet 

SnooeaalTe 

permanent 

aet 

ToUL 

Per  sqoare 
inon. 

Pound*. 

108 

216 

824 

432 

540 

618 

756 

864 

972 

],080 

:.188 

1,296 

],4U4 

1.512 

1.620 

1,728 

1,830 

1,944 

2,052 

2,160 

2,268 

2,876 

2,484 

2.502 

2.700 

2,808 

2.016 

3, 024 

8,132 

8,240 

3,348 

3,456 

8,564 

8. 672 

8,780 

8,844 

PoundM. 

6,000 

10,000 

15,000 

20.0UO 

25,000 

80.000 

85,  (CO 

40,000 

45,000 

50,000 

55,000 

60,000 

65.000 

70.000 

75,000 

80.000 

85,000 

90.000 

95,000 

100,000 

10\  000 

110,000 

115, 000 

120, 000 

125,000 

130,000 

135, 000 

140.000 

145,000 

150,000 

155.000 

160,000 

165,000 

170,000 

175,000 

177,960 

IneK 
0. 

.000200 
.000380 
.000570 
.000740 
.000940 
.001140 
.001340 
.001540 
.001750 
.001940 
.002180 
.  0023H0 
.002590 
.00JH30 
.003080 
.003200 
.003530 
.003790 
.004080 
.004420 
.004680 
.005040 
.005390 
.00:)780 
.006110 
.006500 
.007090 
.007750 
.008450 
.0090 
.0100 
.0120 
.0140 
.0180 

Inoh. 
0. 

.000200 
.000180 
.000190 
.000170' 
.000200 
.000200 
.000200 
.000200 
.000210 
.000190 
.000240 
.000200 
.000210 
.000240 
.000250 
.000210 
.000240 
.000260 
.000290 
.000340 
.000260 
.000360 
.0003.S0 
.000400 
.000320 
.000480 
.000500 
.000660 
.000700 
.000550 
.0010 
.0020 
.0020 
.0040 

IndL 
0. 

0. 

TnltlallMid. 

• 
• 

Ttfiaito  aCiengtb. 

0. 

.000020 

.000020 

.000060 

.ooooeo 

.000270 

.000190 

.000520 

.000869 

.001070 

.000650 

.001880 

.000610 

GmMral  9wm,'mary, 

Tanaile  atrength  per  aqnare  inoh  of  orlsinal  Mction pounda..    177, 060 

Slaatio  limit  per  aanare  inch  of  original  aectlon not  well  defined. 

Slonication  per  inon  after  rapture •. inch..      0.0200 

Dimenslona  at  point  of  rapture ".183  X  'M38 

Bedaotion  in  area  after  nxptare,  per  oentom  of  original  aeetloii • 18. 1 

Poaitlon  of  rapture i".50  Itom  middle 

Gharaotar  of  broken  Bozfkca flne^ailky 


TBEttB  oriHOir  AND  &TWSL. 

No.  677. 

Mark,  5 

Sectional  area,  'M47  x  'M47  a  .0216  square  inch. 


649 


ApplieA  loAda. 

Elengation 
IMrmoh. 

SaooesaiTe 

•lonntloii 

per  inch. 

Permanent 
set. 

Sncoewiye 

permanent 

set. 

• 

Remarks. 

TotaL 

Perianare 
inoL 

Pounds, 

108 

216 

824 

432 

640 

648 

766 

864 

972 

1,080 

1,188 

1,296 

1,404 

1,612 

1,620 

1,728 

1,886 

1,944 

2,062 

2,160 

2,268 

2,876 

2,484 

2,602 

2,700 

2,808 

2,016 

8,024 

8,182 

8,240 

8,848 

8,466 

8,664 

8,672 

8L780 

8,860 

Povndt. 

6.000 

10,  too 

15,000 

20,000 

26,000 

80,000 

85,000 

40,000 

45,000 

60,000 

65.000 

60,000 

66,000 

70,000 

76,000 

80,000 

86,000 

90,000 

95,000 

100,000 

10^000 

110,000 

115,000 

120,000 

126,000 

130,000 

185,000 

140.000 

146,000 

160,000 

166,000 

160,000 

166,000 

170,000 

175.000 

178,240 

Ineh. 
0. 

.000190 
.000380 
.090580 
.000760 
.000930 
.001120 
.001320 
.001620 
.  I;01710 
.001910 
.002120 
.002330 
.002550 
.002780 
.003000 
.003220 
.003470 
.003700 
.003970 
.004260 
.004610 
.004820 
.005150 
.005510 
.005830 
.000230 
.006840 
.007300 
.007970 
.0085 
.0095 
.0110 
.0130 
.0160 
.0290 

Inch. 
0. 

.000190 
.000190 
.000200 
.000180 
.000170 
.000190 
.000200 
.000200 
.000190 
.000200 
.000210 
.000210 
.000220 
.000230 
.000290 
.000220 
.000250 
.000230 
.000270 
.000290 
.000250 
.000310 
.000330 
.000360 
.000320 
.000400 
.000610 
.000400 
.000670 
.000530 
.0010 
.0015 
.0020 
.0030 
.0130 

Inch. 
0. 

Inek. 
0. 

Initlalload. 
Tensile  staeength. 

0. 

.000010 

^.000010 

.000080 

.000070 

.000200 

.000120 

.000480 

.000280 

.000610 

.000330 

.001640 

.000780 

GwMral  9wmmary, 

TensDe  stzength  per  sqoare  inch  of  original  section poands..    178,240 

Blastlo  limit  per  sonare  inch  of  original  section not  i^ell  defined. 

Elongation  per  inoQ  after  rapture inch  .     0.0220 

Dimensions  at  point  of  raptors *'.13&x".l'^t 

Seduction  in  area  after  raptuxe^  per  oentmn  of  original  section 15.7 

Poaitioi&ofraptare ..— at  center-punch  mark  at  end  of  gauged  section 

Character  of  raokeninifhoe.... • fine,  silky. 
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TESTS   OP  lEON  AND   STEEL, 


No.  678. 

Mark,  6 

Sectional  area,  'M47  x  'M47  =  .0216  square  inch. 


Applied  loads. 

Elongation 
per  mob. 

Snooeaaive 

elongation 

per  inch. 

Permanent 
aet. 

Snoceeaiye 
permanent 

set. 

Bemarka. 

TotaL 

Persqaare 
Inch. 

PounA9. 

108 

216 

824 

432 

540 

648 

766 

864 

972 

1,080 

1,188 

1,206 

1,404 

1,512 

1,620 

1,728 

1.836 

1,944 

2,052 

2,160 

2,268 

2,376 

2,484 

2,692 

2.700 

2,808 

2,016 

8,024 

8,132 

3,240 

3,848 

3,456 

3,664 

Fowid§. 

5,000 

10,000 

]^000 

20, 000 

25,000 

30.000 

85,000 

40,000 

45,000 

50.000 

55,000 

60, 000 

65.000 

70,000 

75, 000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,000 

150, 000 

155,000 

160,000 

165, 000 

170,000 

175,000 

177,780 

Inch. 
0. 

.000280 
.000510 
.000690 
.000870 
.001040. 
.001260 
.001460 
.001620 
.001830 
.002030 
.002250 
.002480 
.002680 
.002900 
.003140 
.003370 
.003610 
.003870 
.004120 
.004410 
.004660 
.004970 
.005250 
.005600 
.009930 
.006360 
.006850 
.007490 
.008080 
.0085 
.0095 
.OflO 
.0130 
.0170 

InOi. 
0. 

.000280 
.000230 
.000180 
.000180 
.  000170 
.000220 
•    .000200 
.000160 
.000210 
.000200 
.000220 
.000230 
.000200 
.000320 
.000240 
.000230 
.000240 
.000260 
.000250 
.000290 
.000250 
.000310 
.000280 
.000350 
.000330 
.000430 
.000490 
.000640 
.000590 
.000420 
.0010 
.0015 
.0020 
.0040 

Inek. 
0. 

.000040 
.000040 
.000050 

J«dL 
0. 

.000040 
0. 

.000010 

Initial  load. 

• 

Tensile  strength. 

.000110 

.000060 

.000100 

.000080 

.000370 

.000180 

.000610 

.000250 

.000940 

.000380 

'"."ooiSo" 

""."OOOTSO'" 

3,672 

3,780 
8,840 

Qentral  •untmary. 

Tenaile  strength  per  square  inch  of  original  'section ponnds..  177,780 

Elastio  limit  persqaare  inch  of  original  section ^ not  well  defined 

EloDgation  per  inch  after  raptore .• inch..    0,0140 

DlmeDsionsatpotntof  rnptare ".130  X  ".130 

Be<iaction  in  area  after  rupture,  per  centum  of  origioal  section 21. 8 

Position  of  rupture outside  ganged  section  2".  75  firam  end  of  wire 

Character  of  broken  surfjaoe  ....» flnesQky;  cop-shaped  end 


TESTS   OF   IRON   AND   STEEL. 
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No.   679. 

Mark,  7 

Sectional  area,  'M47x'M47=:.0316  eqaare  inch. 


Applied  load. 

Elongation 
per  inch. 

Saocessive 

■T»-                        _       A. 

Successive 

permanent 

set. 

1 
Bemarke. 

Total. 

PertouiTO 
iscn. 

elongation    ^»™n«n* 
per  inoh.           ^^' 

1 

Pounds. 

108 

216 

824 

482 

540 

648 

756 

864 

972 

1,080 

1,188 

1.296 

1,404 

1,512 

1,620 

1.728 

1.836 

1.944 

2,052 

2,160 

2.268 

2,376 

2.484 

2,592 

2,700 

2,808 

2,916 

8,0*24 

3,132 

3.240 

3,348 

8,456 

3,564 

3,672 

8,780 

3,820 

Pounds. 

6,000 

10,000 

15.000 

20,000 

25.000 

80,000 

85,000 

40,000 

45,000 

60,000 

53,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90.000 

9^000 

100,000 

105.000 

110,000 

115, 000 

120, 000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

176.850 

Inek. 

a 

.000180 
.000860 
.000630 
.000720 
.000880 
.001090 
.001280 
.001460 
.001640 
.001840 
.002040 
.002310 
.002480 
.002710 
.002970 
.003210 
.003460 
.008700 
.003980 
.004270 
.004580 
.004880 
.005210 
.005610 
.005060 
.006360 
.006890 
.007560 
.008300 

.ooan 

.0105 
.0180 
.0150 
.0200 
.0230 

Ineh. 
0. 

.000180 
.000180 
.000170 
.000190 
. 000170 
.  000*200 
.000190 
.000180 
.000180 
.000200 
.000200 
.000270 
.000170 
.000*230 
.000260 
.000240 
.000250 
.000240 
.000280 
.000290 
.000310 
.  000300 
.000330 
.000400 
.000350 
.000400 
.000530 
.000670 
.000740 
.0012 
.0010 
.0025 
.0020 
.0050 
.0030 

Ineh. 
0. 

Inch. 
0. 

• 
Initial  load. 

• 

Tensile  strength. 

.000020 

".006626 

.->. '  ....       .   . 

. 000060          .  000040 

............1 

.000090 

* '.'666636" 

.000250 

.000160 

.000490 

.000240 

.000890 

.000400 

.001700 

.000810 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..      176,850 

Elastic  limit  per  square  inoh  of  original  section not  well  defined. 

Elongation  auer  rupture inch..        0.0160 

Dimensions  at  point  of  rupture ".140  x  ".140 

Reduction  in  area  after  rupture,  per  centum  of  original  section 0.2 

Position  of  rupture at  center  punch  mark  at  end  of  gau;:ed  section 

Cliaracter  of  broken  rarfiioe fine  silky,  with  fine  radial  seams 
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TESTS   OP  lEON  AND  STEEL. 


No.  680. 

Mark,  8 

Sectional  area,  'M47  x  'M47=  .0216  square  inch. 


Applied  loads. 

£lon«:ation 
per  inch. 

SncceiwiTO 

eloDgation 

per  inch. 

Permanent 
set. 

SnooessiTe 

pennanent 

set. 

• 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 
lOd 
216 
224 

Pounds. 

5,000 

10,000 

15.000 

20,000 

25, 000 

30.000 

85.000 

40,000 

45,000 

60,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95.000 

100, 000 

105. 000 

110.000 

115,000 

120.000    , 

125, 000 

130,000 

135. 000 

140, 000 

145, 000 

150,000 

155,000 

160,000 

165, 000 

170.000 

175.000 

176,940 

Inch. 
0. 

.  000210 
.000410 
.000600 
.000760 
.000940 
.001140 
.001330 
. 001510 
.001740 
.001910 
.002150 
. 00^340 
.002540 
.002810 
.  003030 
.  00  J250 
.  003530 
.  003740 
.  004040 
.004310 
.004640 
.001910 
.005290 
.005G50 
.  006020 
.006460 
.007020 
.007640 
. 008310 
.0090 
.0100 
.0120 
.0100 
.  0200 
.0300 

Inch, 
0. 

.000210 
.000200 
.000190 
.000160 
.000180 
.000200 
.000190 
.000180 
.000230 
.000170 
.000240 
.000190 
.000200 
.000270 
.000220 
.000-220 
.000280 
.000210 
.000300 
.000270 
.000330 
.000270 
.000380 
.000360 
.000370 
.000440 
.000560 
.000620 
.000670 
.000690 
.0010 
.0020 
.0040 
.0040 
.0100 

Inch, 
0. 

Jneh, 
0. 

Initial  load. 

432 

0. 

I 

&40 

u4? 

• 

7.56 

864 
972 

.000020 

.000020 

1,080 
1,188 
1,296 
1.404 
1  512 

.000090 

.000070 

1, 6J0 
1, 728 
1  8a6 

.000270 

.000190 

1  &i4 

2, 0.52 
2.  ICO 
2,268 
*i  376 

.000520 

000250 

2,  AH 
2, 592 
2,700 
2.i-08 
2,916 
3, 024 
3  132 

.000900 

.000300 

.001730 

.000830 

3,240 
8,348 
8.456 
3,504 
3,672 
9,780 
3,820 

••■■••■••••• 

General  9HiMM/ry, 

Tensile  fitrengtli  per  aqaare Inch  of  original  section pounds. .    176.940 

Elasticlimit  per  doaare  inch  of  original  section not  well  defined 

Elongation  pdrincnaflermptare inch..     0:0240 

KiMluction  in  area  after  rapture,  per  centum  of  original  eeotion • 10- 1> 

Position  of  niptn're I".4fh)mmi0dlo 

Character  of  broken  snrlJMe flnesUky 
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TESTS   OF  IBON  AND   STEEL. 

No.  681. 

Mark,  9 

Sectional  area,  'M47  x  ^M47  s  .0216  sqaaie  inch. 
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Applied  iMids. 

Elongation 
per  inch. 

Saooeaaire 

elongation 

per  inch. 

Pennanant 
aet. 

SoooeaaiTe 

permanent 

set. 

»      Semarka. 

TotaL 

Per  square 
incn. 

PottfUft. 

108 

216 

824 

432 

640 

648 

756 

864 

972 

1,080 

1,188 

1,296 

1,404 

1,512 

1,620 

1,728 

1,836 

1,044 

2,052 

2,160 

2,268 

2,876 

2,484 

2,593 

.2,700 

2,808 

2.016 

8.024 

8,132 

8,240 

8,848 

8,456 

8,564 

8,672 

8,739 

F<mnd$, 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000' 

4^000 

50,000 

55,000 

60.000 

65,000 

70,000 

75,000 

80,000 

85.000 

.90.000 

95.000 

100,000 

105,000 

110,000 

115.000 

120.000 

125, 000 

130,000 

135,000 

140, 000 

145,000 

150.000 

155,000 

160,000 

165,000 

170.000 

173,100 

Ineh. 
0. 

.000160 
.000840 
.000520 
.0006^ 
.000880 
.001080 
.001270 
.001480 
.001600 
.001880 
.002180 
.002350 
.002560 
.002810 
.003050 
.003S00 
.003540 
.003800 
.004070 
.004370 
.004670 
.004980 
.005330 
.005740 
.006120 
.006590 
.007210 
.007900 
.008810 
.0100 
.0120 
.0140 
.0180 
.0290 

Inch, 
0. 

.000160 
.000180 
.000180 
.000170 
.000190 
.000200 
.000190 
.000210 
.000200 
.000200 
.000250 
.000220 
.000210 
.000250 
.000240 
.000(260 
. 000240 
.000260 
.000270 
. 000300 
.000300 
.000310 
.000350 
.000410 
.000380 
.000470 
.000620 
.000600 
.000910 
.001190 
.0020 
.0020 
.0040 
.0110 

Inch, 
0. 

0. 

Inttial  load. 
Tensile  strength. 

0. 

0. 

.000050 

.000050 

.000200 

.000150 

.000450 

.000250 

.000880 

.000880 

.001760 

.000980 

.002850 

.001090 

Gewral  summary, 

Tenaile  strength  per  aqoare  inch  of  original  section ponnds..  178,100 

Elaatio  limit  per  sanare  inch  of  original  aeotion not  well  defined 

Elongation  per  incn  after  roptare inch..    0.0230 

Dimensions  at  point  of  rnptnre 'M83x'M38 

Badnction  in  area  after  rapture,  per  oentom  of  original  aaotion l&l 

Poaition  of  mptare • 2^' iniride  ganged  section 

Cliaraoter  of  orolLon  snzface fine  silky 
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TESTS  OF  IRON  AND  STEEL. 


No.  682. 

Mark,  10 

Sectional  area,  'M47  x  ".147  =  .0216  square  inch. 


Applied  loads. 

ElonnCton 
per  inch. 

SacceMiTe 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

sot 

Total 

Per  flquare 
inon. 

Pounds. 

108 

216 

324 

432 

540 

648 

756 

864 

072 

1,080 

1,188 

1,296 

1,404 

1  612 

Pounds. 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45.  UOO 

50.000 

55,000 

60.000 

65,000 

70.000 

75.000 

80,000 

83,000 

00, 000 

05,000 

100, 000 

105,000 

110,000 

115, 000 

120,  OUO 

125, 000 

130, 000 

135, 000 

140,000 

145,000 

150, 000 

155,000 

160,000 

IG5,000 

170.000 

1/1, 760 

Inch. 
0. 

.000260 
.000430 
.000650 
.000820 
.001060 
.001200 
.001420 
.001620 
.001820 
.002020 
.002260 
.002480 
.002C80 
.002040 
.003180 
.003450 
.003730 
.004020 
.004320 
.004680 
. 005020 
.005400 
.  1103780 
.  006260 
.000700 
.007200 
.  007940 
. 008820 
.000800 
.0120 
.0150 
.0170 
.0:00 
.0250 

Inch. 
0. 

.000200 
.000170 
.0002*^0 
.000170 
.000240 
.000140 
.000220 
.000200 
.000200 
.000200 
.000240 
.000220 
.000200 
.000200 
.  000240 
.000270 
.000280 
.000290 
.000300 
.000360 
.000340 
.000380 
.  000380 
.000480 
.000440 
.  Ou05<i0 
.000650 
.000880 
.  000980 
.0022 
.0080 
.0020 
.0030 
.0050 

Inch. 
0. 
-.000020 

Inch. 
0. 
-.000020 

Initial  load. 
Tensile  strength. 

-.000020 

0. 

-.000010 

.000010 

.000070 

.000080 

j      1,620 
1,728 
1,836 
1,044 
2,052 
2, 160 
2,268 
2,376 
2,484 
2.592 
2. 700 
2,808 
2,016 
3.024 
3,132 
8,240 
3,348 
3,456 
3,564 
3,672 
3,710 

.000250 

.000180 

.000610 

.000360 

.  001180 

.000570 

.002410 

.C01230 

1 

General  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    171,700 

Elastic  limit  per  sauare  inch  of  original  section not  well  doBned. 

Elongation  per  inch  after  raptnre inch..      0.0200 

Dimensions  ac  point  of  mptore ".133  X'M3S 

Bednotion  in  area  after  rapture,  per  centmn  of  original  section l&l 

Position  of  rapture at  center  punch  mark  at  end  of  gaaired  section 

Character  of  brolien  surface flnesilky,  with  fine  radial  oraoka 
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18.— STUBS,  WntE.  HOT  COILED. 


No.  746. 

Diameter,  /'0792 

iSectional  area,  .004926  square  inch. 


▲ppUed  loads. 

Ekmgtttloii 

SaooeaaiTe 

elonntlon 

perlneh. 

Pennaaent 
■et. 

Saooeaatre 
pemiuient 
*    aet. 

• 

B«Diarka. 

ToteL 

taMth. 

48.8 
8&6 

147.8 
197.6 
246.8 
885.6 
844.8 
884.1 
448.8 
468.6 
654.0 

PoiMldf. 
8^000 

10,000 
80.000 
80.000 
40.000 
50.000 
60.000 
70.000 
80.000 
80,000 
100^000 
138;  768 

0. 

.000610 

.000710    , 

.001070 

.001520 

.001940 

.002410 

.002850 

.003610 

.004840 

.005420 

JfidL 

0- 

.000610 
.000400 
.000360 
.00U450 
.000420 
.000470 
.000540 
.000660 
000780 
.001080 

Inch. 
0. 

Ineh. 
0. 

Tnitial  load, 
mate. 

*•■•■&««••«* 

.00157Q 

.001570 

Tenaile  atrength. 

% 

General  eummary. 

Tensile  atrength  per  aqaaro  Ineh  of  otlgtiud  aeotlon ponnda..    182,760 

Elastlo  limit  per  sonare  inoh  of  originu  section  (spprozlmftte) do  —     50,000 

Slongation  per  inon  sfter  mptare inch...     0.0170 

Slongation  i>er  tnoh  nnder  strain  St  elaatio  limit do 001040 

Bednotion  in  diameter  at  point  of  mptore do 0152 

Rednetion  in  are*  after  mpture.  per  oentnm  of  original  aeoUon 84.7 

Position  of  niptaxe .^ 7"  outside  the  ganged  lenirth 

Character  of  uokensoxftoe fine  silky 
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TESTS  OF   IRON  AND   STEEL. 


•      No.  747. 

Diameter,  ".039. 

SectioDal  arcs^,  .001194  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Sncceaaire 

elonsation 

perlnob. 

Permanent 
■et. 

Sacoeaaive 
permanent 

Mt. 

ReiyarVa. 

Total. 

Per  sanare 
inch. 

Poundi. 

85.8 

47.8 

50.7 

71.6 

83.6 

03.5 

107.5 

110.4 

131. 3 

143.3 

Poundi. 

30,000 

40,000 

50,000 

60,000 

70,  OOO 

80,000 

90,000 

100.000 

110,000 

120,000 

130,000 

140.000 

150,000 

160.000 

170,000 

105,140 

Inch. 

.ooosto 

.000700 
.000990 
.001300 
.  001610 
.002000 
.01)2290 
. 002570 
.002800 
.003310 
.003720 
.004180 
.004870 
.005800 

IntA. 
0. 

.000300 
.000810 
.000280 
.000310 
.  000810 
.000390 
.000290 
.000280 
.000820 
.000420 
.000410 
.000460 
.000600 
.000000 

JncK 
0. 

0. 

Tnitialload. 
Tenaile  strength. 

•  ••*««  ••«««J 

155.2 

1G7.2 

179. 1 
191.0 
203.0 
233.0 

Gemeral  tummmy. 

Tensile  strength  per  square  inch  of  original  aeotion pombds..  19S,140 

Elastic  limit  per  Bouare  inch  of  original  aeotion not  well  deftoeii 

Elongation  perincn  after  mptare inch..    0.007O 

lieduction  in  diameter  at  point  of  rapture do OOOaOO 

Beduction  in  area  after  raptare,  per  oentom  of  original  aeot&oii 32.7 

Position  of  niptore iulde  tiie  ganged  lantfth 

Character  of  broken  anrfiMie flM^  silky 
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16.— FOREIGN  STEEL  WIRE  USED  IH  THE  CONSTRUCTION  OF  WIRE- 
WOUND  GUNST 

STEEL  WIRE  USED  IN  THE  SCHVLTZ  19  CM,  AND  LARGER  GUNS. 
[Three  specimeiia  out  from  the  same  piece  of  wire.    Wire  received  for  teetiDg  in  a  coil  15"  diameter.  | 

ISO.  738. 


Specimen  No,  1. 

Diameter,  ''.0792. 

Sectional  area,  .004926  square  inch. 


Applied  loads. 

m 

Elongation 
per  inch. 

Sucoeeftive 

elongation 

per  inch. 

Permanent 
set. 

• 

Sacceuive 

permanent 

sot 

Bemarks. 

TotaL 

Per  square 
inch. 

Fotmdt. 

84.6 

49.3 

98.6 

147.8 

197.0 

246.8 

29&6 

844.8 

894.1 

448.8 

492.6 

541.9 

591.1 

640.4 

689.6 

73&9 

78a  2 

837.4 

886u7 

935.9 

985.2 

10:i4.5 

1083.7 

1133.0 

1182.2 

1281. 5 

1280. 8 

1330.0 

1612.0 

P(ntndM. 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100.000 

110,000 

120.000 

180,000 

140.000 

150,000 

160,000 

170, 000 

180,000 

190.000 

200,000 

210,000 

220,000 

230.000 

240,000 

250,000 

26U,  000 

270,000 

327,240 

Ineh. 
0. 

.000290 
.000630 
.000940 
.001270 
.001600 
.001080 
.002300 
.002600 
.002960 
.003310 
.003660 
.003990 
.004330 
.004710 
. 005100 
.005470 
. 005810 
.006200 
.000630 
.006080 
.  007360 
.007750 
.008220 
.008690 
. 009240 
.009900 
.010490 

Ineh. 
0. 

.000290 
.000340 
.000310 
.000330 
.000330 
.000380 
.000320 
.000800 
.000360 
.000350 
.000350 
.000330 
.000340 
. 000380 
.000300 
.000370 
.  000340 
.000390 
.000430 
.000350 
.000380 
.  000390 
.000470 
.000470 
.000550 
.000060 
.000580 

Inch. 

0. 

■ 

0. 

Initial  load. 

• 

.000100 

.000100 

if"""**  •••••• 

Tensile  strength. 

.000410 

.  000310 

'"'.'660756"* 

'"".'066340 

General  eummary. 

Tensile  sixength  per  square  inch  of  original  section  pounds. .      327. 240 

BUstio  limit  per  square  inch  of  original  section i not  well  defined 

Elongation  per  inch  aft«r  rupture inch..        0.0060 

Beductionin  diameter  at  point  of  rupture do....      .000741 

Beduction  in  area  after  rupture,  per  centum  of  original  section 15. 04 

Position  of  rupture , 5"  outside  the  gauged  lensth 

Character  of  broken  surface , ,, ,,, , ^esilkT 

S.  Ex.  36 42 
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TESTS   OF   IBON  AND   STEEL. 


No.  737. 
Speoimm^  No,  2. 

Diameter,  ''.0792. 

Sectional  area,  .004926  square  inch. 


Applied  loads. 


Total 


Poundt. 
24.6 
40.3 
73.9 
98.5 
123.1 
147.8 
172.4 
197.0 
221.7 
240. 3 
270.9 
205.6 
820.2 
344.8 
369.5 
394.1 
418.7 
443.3 
468.0 
492.6 
517.2 
541.9 
566.5 
591.1 
615.8 
640.4 
665.0 
689.6 
714.3 
738.3 
763.5 
788.2 
812.8 
837.4 
802.0 
886.7 
911.3 
935.9 
960.6 
985.2 
1,624.0 


Per  aanaro 
incQ. 


Poundii. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

4U,  000 

45,000 

60,000 

55,000 

60,000 

65,000 

70.000 

75. 000 

80,000 

85,000 

90,000 

05, 000 

100,000 

105.  000 

110, 000 

115,000 

120,000 

125,  000 

130.000 

135. 000 

140, 000 

U.'i.oOO 

150.000 

155, 000 

160,000 

165,000 

170. 000 

175. 000 

180,000 

185,000 

100,000 

105. 000 

200.000 

329, 680 


,  EloD^tion 
per  inch. 

Inch. 

0. 
.000190 

-.000380 
.000530 
.000670 
.000840 
.001010 
.001180 
. 001350 
.001510 
.001660 
.  001820 
.0U2000 
.  002160 
.  002320 
.  002490 
.  002650 
.  002>^0 
.  003010 
.003180 
.  003330 
.  003500 
.  003680 
.  0038HO 
.  004020 
.  004100 
.  004380 

.  ooium 

.004770 
. 004020 
.005120 
.005310 

Saccesaivo 

elongation 

per  inch. 

Permanent 
aet. 

Sacceaaive 

penuanent 

set. 

• 

Bemarka. 

Inch. 
0. 

.000190 
.000190 
.000150 
.000140 
.000170 
. 000170 
.000170 
.000170 
.000160 
.000150 
.000160 
.000180 
.00016b 
.000160 
.000170 
.000160 
*.0C0I90 
.000170 
.000170 
.000150 
.  000170 
.000180 
.  000180 
. 000160 
.000170 
.  000100 
.  000180 
.000210 
.  00015«1 
.000200 
.000190 
.000210 
.000180 
.000160 
.000200 
.  000200 
.000180 
.OOOi'40 
.000180 

Inoh, 
0. 

Inch. 
0. 

Initialload. 
TenaUe  strenicth. 

, 

1 

1 

^    .000090 

.000080 

1      .  005520 

'      .  005700 

.  OO'-SOO 

1 

.000060 

1      . 006260 

.006440 

.000080 
.006860 

General  summary. 

Tensile  Htrength  per  square  inch  of  original  section pounds..    329,680 

Etastio  limit  per  Bonare  inch  of  originaTseotion not  well  defined. 

Elongation  per  inco  after  rupture iuclk..      0.0110 

Reduction  in  diameter  at  point  of  rupture do 000854 

Reduction  in  area  after  rupture,  per  centum  of  original  section 17.34 

Position  of  rupture 6".  6  outside  tlie  gauged  lengtii 

duunoterof  broken  surface fine  silky 


TESTS   OF  IRON  AND   STEEL. 
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Ko.  739. 


Specimen  No.  3. 

Diameter,  ".0792. 

Sectional  area,  .004926  sqaare  inch. 


Applied  loads. 

Elonfcation 
per  Inch. 

Sneoeaeire 

elongation 

per  inch. 

Permanent 
set 

Bocceasive 

pennaoent 

set 

Bemarka. 

TotoL 

Fersqiuure 
Inon. 

PtundM. 
S4.0 

49.3 

08.5 

147.8 

197.0 

246  8 

295.6 

844.8 

394.1 

443.8 

492.6 

541.9 

56L1 

640.4 

689.6 

738.9 

788.2 

837.4 

8K6.7 

035.9 

985.2 

1,034.5 

1,083.7 

1, 138. 0 

1,182.2 

1,23L5 

1,280.8 

1,830.0 

1,879.8 

1,615 

Pounds, 

5^000 

10,000 

20,000 

ao.ooo 

40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100.000 
110,000 
120,000 
130,000 
140.000 
150.000 
160,000 
170,000 
180,000 
190,000 
200,000 
210,000 
220.000 
230,000 
240,000 
250,000 
260,000 
270,000 
280,000 
827,850 

IndL 
0. 

.000180 
.000530 

jmsio 

.001180 
.001520 
.001840 
.002180 
.002530 
.002f«0 
.003190 
.003650 
.008940 
.004280 
.004640 
.005000 
.005340 
.005710 
.006080 
.006470 
.006860 
.0072HO 
.007640 
.008080 
.008550 
.009090 
.009670 
.010270 
.011000 

Jruh. 
0. 

.000180 
.000850 
.000310 
.000840 
.000340 
.000820 
.000340 
.000350 
.000850 
.000810 
.000460 
.000290 
.000340 
.000360 
.000860 
.000340 
.000370 
.000370 
.000390 
.000390 
.000420 
.000360 
.000440 
.000470 
.000540 
.000580 
•000600 
.000730 

Ineh. 
0. 

a 

Tnitlalload. 

• 

• 
Tensile  strength. 

.000160 

.000160 

.000420 

.000260 

.000780 

.000360 

General  eummary. 

Tensile  strenicth  per  square  inch  of  original  section pounds..    327.850 

Elastie  limit  per  sqaare  inch  of  originaTsectlon not  well  defloMl 

Elongation  per  inch  after  rupture inch..      0.0<)60 

Redaction  in  diameter  at  pomt  ol  rupture do 000854 

Reduction  in  area  after  rupture,  per  centum  of  original  section 17.34 

Position  of  rupture 4'*  outside  the  gauged  length 
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TESTS   OF   IRON  AND   STEEL. 


STEEL  WIRE  USED  IN  THE  SCHULTZ  9  CM.  GUNS. 
[Three  specimens  cut  from  the  same  piece  of  wire.  Wire  received  for  testing,  in  a  ooil  V  diaaielar>J 

No.  740. 


Specimen  No.  1. 

Diameter,  ".040. 

Sectional  area,  .001257  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Snccessire 

elongation 

per  inch. 

Permanent 
set. 

Soooessire 

permanent 

set. 

Total. 

1 

Per  square' 
incli. 

Pounds. 

25.1 

37.7 

50.3 

62.9 

75.4 

88.0 

100.6 

113.1 

125.7 

138. 3 

150.8 

103.4 

170.0 

188.6 

201.  r 

213.7 

226.3 

238.8 

251.4 

264. 0 

276.6 

280.1 

301.7 

814.8 

377.0 

Pounds. 

20,000 

30, 000 

40, 000 

50,000 

60,000 

70.  000 

80,000 

90, 000 

100, 000 

110,000 

120, 000 

130,000 

140, 000 

150, 000 

160,000 

170, 000 

180,000 

160,000 

200,000 

210,000 

220. 000 

230. 000 

240, 000 

250,000 

299,920 

Inch. 
0. 

. 000510 
.000850 
.001220 
.001610 
.002030 
.  00-.>330 
.002720 
.003120 
. 003410 
.003810 
. 004220 
.004600 
.005210 
.005680 
.006160 
.000610 
.007070 
. 007620 
.008220 
.008780 
.009410 
.010180 
.010920 

Inch. 
0. 

.000510 
.000340 
.000370 
.000390 
.000420 
.000300 
.000390 
.  000400 
.000290 
.000400 
.000410 
.000470 
.000520 
.000470 
.000480 
.000450 
.000460 
.000550 
.0G0600 
.000560 
.000630 
.000770 
.000740 

Inch. 
0. 

Inch. 
0. 

TnltUUoad. 
Tensila  atreogth. 

General  Bummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    299L920 

Elaatio  limit  per  square  inch  of  original  section notwvJl  defined 

Elongation  per  inch  after  rupture inch..      0.0040 

Redaction  in  diameter  at  point  of  rupture do 000295 

Reduction  in  area  after  rupture,  per  centum  of  original  sectioa 28.47 

Position  of  rupture 8^' oatdde  of  the  gauged  length 

Character  of  brokensurfjAce flxie  silky 


TESTS   OF  IRON  AND   STEEL. 
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No.  741. 
Spedmen  No,  2. 

Diameter,  ''.040. 

Sectional  area,  .001257  sqaare  inch. 


Applied  loads. 

Elongatioii 
perlndi. 

SnoceMive 

FennaneDt 
set 

SacoessiTe 

permanent 

set. 

1 

Total 

Per  sqaare 
incb. 

Elonfcation 
per  inch. 

"Remarks. 

PoundM. 
25.1 
37.7 

Pounds. 

20,000 

30.000 

40,000 

50,000 

60,000 

70,000 

80,000 

90.000 

100.000 

110.000 

120, 000 

!      130. 000 

!       UO.  000 

!       150, 000 

r        lUO.OOO 

'       170.000 

1      180. 000 

!       190, 000 

200,000 

,      210,000 

'      220, 000 

230. 000 

240.000 

250,000 

1      317, 420 

Inch, 
0. 

.000380 
.000720 
.001080 
.001460 
.001800 
.  002180 
.  002.M0 
.  00  J960 
. 003370 
.  003710 
.004120 
.004520 
. 004950 
.005350 
.005790 
. 006260 
. 006750 
.  007240 
.  007720 
.008.140 
.008960 
. 009570 
.010260   . 

incA. 
0. 

.000380 
.000340 
.000360 

.ooo:)80 

.000340 
.000380 
.000360 
.  000420 
.  000410 
.000340 
.000410 
.000400 
.000430 
.000400 
.000440 
.000470 
.000490 
.000400 
.000480 
.00<)d20 
.  000620 
.000610 
.000690 

JneK. 
0. 

Inch,  ' 
0. 

1 

Tiiltiid1o.d. 

30.3 

• 
Tensile  strength. 

62.9 

75.4 

88.0 

100.6 

- 

iiai 

;      125.7 

1       138.3 

150.8 

1       163. 4 

176.0 

1H8.6 

1       201.1 

213.7 

226  8 
238. 8 
2-»l.  4 
264. 0 
276.6 
289.1 
301.7 
314.3 
399.0 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poonds . .    317, 420 

Elastic  limit  per  sqaare  inch  of  originid  section not  well  defl ned 

Elongation  per  inch  after  raptnre inch..      0.0060 

Reduction  in  diameter  at  point  of  rapture do 000240 

Reduction  in  area  after  rnptare,  per  centnm  of  original  section 19. 1 

Position  of  rnptare , 2".25  outside  the  gauged  lencth 

Character  of  broken  surface flue  silky 
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TESTS   OP  IRON  •AND  STEEL, 


No.  742. 


SpecXmei^No,  3. 
Diameter,  '^040. 
Sectional  area,  .001257  sqaare  inch. 


Applied  loads. 

Elonntion 
periDch. 

Sncoesalve 

elonntlon 

perlnoh. 

Pennanent 
set 

SaooesalTe 
permanent 

•et. 

Bemarta. 

Total. 

Personare 
incii. 

Poufuft. 

25.1 

37.7 

50.3 

62.9 

75.4 

8&0 

100.6 

113.1 

125.7 

i:i8.3 

150.8 

163.4 

176.0 

168.6 

201.1 

213.7 

226.8 

238.8 

251.4 

264.0 

276.6 

28a  1 

301.7 

314.8 

188.6 

393.0 

Pcundi, 

20.000 

30,000 

40. 000 

50,000 

60,000 

■     70, 000 

80,060 

90,00<W 

100,  oo9 

110,000 

120,000 

130, 000 

140. 000 

150,000 

160.000 

170,000 

180,000 

190,000 

200,000 

210, 000 

220.000 

230.000 

240, 000 

260,600 

150,000 

312,650 

Inch. 
0. 

.000370 
.000720 
.001120 
.001420 
.001820 
.002130 
.  002510 
.002870 
.(m250 
.003620 
.004040 
.004440 
.004940 
.006350 
.005810 
.006240 
.006740 
.007220 
.007710 
.  008310 
.008900 
.  009620 
.010350 
.006810 

Inak, 
0. 

.000370 
.000350 
.000400 
.000300 
.000400 
.000310 
.000380 
.000360 
.000380 
.000.370 
.000420 
.000406 
.000300 
.000410 
.000460 
.000430 
.000300 
.000480 
.0004GO 
.000600 
.000590 
.000720 
.000730 

Intik. 
0. 

Inch. 

Initial  load. 

■ 

TenaHe  strength. 

General  summary. 

ToDBile  strength  per  aqoare  inch  of  original  section • pounds..  812,650 

Flastic  limit  per  Hqaare  inch  of  originu  section • not  well  defined 

Elongation  per  inch  after  raptare inch..    0.0040 

Reduction  in  diameter  at  point  of  mptnre do 000295 

Rodnctlou  in  area  after  raptare,  per  oentnm  of  original  section 23.47 

Position  of  mptare In  holder  Jaws,  8"  outside  ganged  length 

Ctaracter  of  broken  surface Ilne^  silky 
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STEEL  RIBBAND  USED  IN  9"  GUN  BY  THE  ENGLISH  GOVERNMENT  AT 

WOOLWICH  ARSENAL, 

[Three  Bpeoimens  cat  from  the  same  piece  of  wire.] 

When  nncoiled  the  wire  showed  a  permaDent  carve  of  ^^65  v-sine  for 
a  chord  of  W. 

Gross-section  dimensions  were  ''.254  total  width  by  ".0C05  thick- 
ness =  .0154  sqnare  inch.  To  allow  for  rounded  comers,  sectional  area 
called  .0147  sqnare  inch. 

No.  743. 


Specimen  No.  1. 

Sectional  area,  .0147  square  inch. 


Applied  loads. 

Elongntion 
]>ermch. 

Snccessive 

eloDjration 

per  inch. 

Permanent 
set. 

t 

Sarcfissivo 

permanent 

set. 

Remarks. 

ToUl. 

Per  sqtiare 
inch. 

Pounds, 

147 

294 

441 

588 

735 

882  ' 

1.029 

1,176 

1,32S 

1,470 

1,617 

1,764 

1,911 

2.058 

2,205 

2,852 

2.499 

2,646 

2,793 

2,940 

8.087 

8,234 

3,881 

8,927 

Pounds. 

10.000 

20  000 

80,000 

40, 000 

50.000 

60,000 

70,000 

80,000 

90,000 

100.000 

110, 000 

120,000 

130,000 

140,000 

150,000 

160.000 

170, 000 

180.000 

190,000 

200.000 

210,000 

220,000 

230,000 

267,140 

Inch. 
0. 

.000370 
.000710 
.001040 
.  001400 
.  001750 
.  002000 
.  002470 
.002780 
.  003250 
.003.^ 
.003090 
.004400 
.004720 
.005220 
.005670 
.006160 
.006060 
. 007170 
.007770 
.008440 
.009220 
.010200 

IndL 
0. 

.000370 
.000340 
.000330 
.000360 
.000350 
.  000340 
.000380 
.  000310 
.000470 
.000830 
.000410 
.000410 
.000320 
.000500 
.000450 
.000490 
.  000500 
.  000510 
.OOOCOO 
.000070 
.  000780 
.000980 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

".OOOOTO" 

"".666o7o" 

.000230 

.000160 

.000370    1      .000140 

.  001140 

.000770 

General  $ummary. 

Tensile  strenji^h  per  square  inch  of  original  section pounds . .    267, 140 

Elastic  limit  per  sqtiare  inch  of  orl^naVwction not  weU  defined 

Elongation  per  inon  after  rupture inch..      0.0100 

D  i  mensions  at  point  of  rupture " .  235  x  ' '.  055 

Reduction  in  area  after  rupture,  per  centum  of  original  section^ 12. 24 

Position  of  rupture ".8  Inside  the  ganged  length 

Cbaraoter  of  broken  Burfhce silky,  lamellar 


664 


TESTS   OF  IRON  AND   STEEL. 


No.  744. 


i9jM0fflMII  No,  8. 


Sectional  area,  .0147  square  incli. 


Applied  loads. 

Elon^ration 
perinoh. 

SucoesalTe 

elongation 

perinoh. 

Pennanent 
■et. 

SncoeniTe 

permanent 

■et 

• 

« 

Semadn. 

Total. 

Per  square 
inch. 

Pounds, 

147 

294 

441 

588 

735 

882 

1,029 

1,176 

1,328 

1.470 

1,617 

1,764 

1.911 

2,05» 

2,205 

2,352 

2,499 

2.646 

2,793 

2,940 

3,087 

3,234 

3.881 

8,528 

8,675 

3,885 

Pounds, 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140.000 

150,000 

160, 000 

170,000 

180,000 

190,000 

200,000 

210,000 

220,000 

230,000 

240, 000 

250,000 

264,290 

Inch, 
0. 

.000810 
.000670 
.000980 
. 001240 
.001710 
.002040 
.002430 
.002810 
.003180 
.003540 
.003920 
.004320 
.004780 
.005170 
.005610 
.006080 
.006600 
.007140 
.  007740 
.008560 
.009810 
.     .010300 
.011800 
.014300 

Inch. 
0. 

.000810 
.000300 
.000310 
.000200 
.000470 
.000830 
.000300 
.000880 
.000870 
.000360 
.000380 
.000400 
.000410 
.000440 
.000440 
.000470 
.000520 
.000540 
.000600 
.000820 
.000750 
.000090 
.001500 
.002500 

Inch. 
0. 

IfMft. 
0. 

Initial  load. 

• 

Tenaile  strength. 

.000150 

.000150 

^000350 

.000200 

• 

.001010 

.000060 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  oriffinal  section pounds..  284,290 

ElaiiUc  limit  per  soaare  inch  of  original  section not  well  defined 

Elongation  per  inch  after  rapture inch..         0.0040 

Dlmeusions  at  point  of  rapture do 235  X>  055 

Beduction  in  area  after  rupture,  per  centam  of  original  section 12.24 

Position  of  rupture at  center  punch  mark,  defining  ganged  lenffth 

Character  of  DEokea  aurfiMse • ^^ ....•  fine  silky,  lameUar 
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SpwUneii  No,  3. 


Sectional  area,  .0147  square  inch. 


Applied  loftda. 

1 

EloDgAtton 
per  inch. 

SuceesslTe 
elongation 
per  Inch. 

Permanent 
set. 

BoocessWe 

pennftnent 

■et.- 

Bemarke. 

TntaL 

Persanare 
JnoiL 

Povndt, 
147 
294 
441 

588 
735 
882 
1,029 
1.176 
1,828 
1.470 
1,617 
1,764 
1,911 

Poimdff. 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120^000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190.000 

200,000 

210,000 

220,000 

230,000 

240,000 

250,000 

260,000 

278^640 

JiidL 

a 

.000630 
.000680 
.000980 
.001340 
.001680 
.002000 
.002370 
.002740 
.003110 
.003500 
.008840 
.004240 
.004640 
.005070 
.005600 
.006080 
.006450 
.006890 
.007450 
.008060 
.008750 
.009570 
.010610 
.012170 
.014480 

Inch, 
0. 

.000820 
.000850 
.000800 
.000360 
.000340 
.000820 
.000370 
.000370 
.000370 
.000390 
.000340 
.000400 
.000100 
.000480 
.000530 
.000480 
.000370 
.000440 
.000560 
.000610 
.000606 
.0008-20 
.001040 
.001560 
.002260 

IndL 

a 

a 

Initial  loud. 

• 

Tenalle  strength. 

.000070 

.000070 

'     2,058 
2,205 
2,852 
2,499 
2,646 
2,793 
2,940 
8,067 
8,234 
8,881 
8,528 
8,675 
8,822 
4,096 

.000820 

.000250" 

.000840 

.000520 

1 

General  summary. 

Tenafle  strength  per  sqnare  inch  of  original  section pouDdn..    278,640 

Xlastio  Umit  per  square  inch  of  original  section not  well  UeiiDed 

Elongation  per  inch  after  mptnre inch O.ooou 

Dimensions  at  point  of  mptnre do...  .230  x  .t'50 

Bednction  In  area  after  raptoxe^  per  oentnm  of  original  section 21.8 

Position  of  rnptnre ...1".  oatsideof  the  ganged  length 

Chttaoter  of  broken  sorflMe « flnenlky,  lameUAr 
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17;— CABT-8TEEL  TKIAL  CTLIHSEE. 

[CaBt  bj  the  Otdn  Iron  and  Steel  Compaoy,  Cleveland,  Ohio.] 
Extract  from  the  Chief  of  Ordnance  Report  for  1884. 

In  conformity  with  instructions  contained  in  a  letter  from  the  Ohief 
of  Ordnance,  dated  February  14, 1884,  the  Otis  Iron  and  Steel  Company 
made  for  test  a  trial  cylinder  of  cast  steel  24  inches  in  diameter  and  5 
feet  long.  It  was  made  of  open-hearth  steely  from  a  heat  of  31,000 
pounds,  and  cast  in  a  sand  mold  with  a  sinking  head  equal  to  the  length 
of  the  cylinder.  The  mold  was  lined  with  thin  sheet  iron  to  preserve 
it  from  injury,  the  metal  entering  at  the  upper  end  of  the  mold  cavity. 
The  resulting  ingot  was  10  feet  long,  25  inches  in  diameter,  and  weighed 
in  the  neighborhood  of  17,000  pounds. 

A  mean  of  seven  analyses  made  of  borings  taken  from  different  parts 
of  the  cylinder  was  as  follows :  Combined  carbon,  0.55  per  cent. ;  silicon, 
0.13  per  cent. ;  phosphorus,  0.020  per  cent. ;  manganese,  0.96  per  cent. 

The  ingot  was  left  in  the  pit  to  cool  slowly  for  two  days,  and  after- 
wards removed  to  the  machine-shop,  turned  down  to  24  inches,  and  the 
upper  half  cut  off.  A  6inch  hole  was  then  bored  through  the  center, 
when  the  cylinder  was  ready  for  annealing. 

It  was  placed  in  a  regenerative  gas-heating  furnace,  with  doors  at 
both  ends.  A  piece  of  iron  pipe  was  inserted  in  the  central  hole  at 
each  end,  and  projected  some  inches  beyond  the  doors,  which  were 
bricked  up  about  the  pipes.  An  inch  steam  pipe  was  conducted  to  one 
of  these  pipes,  by  means  of  which  a  jet  of  steam  could  be  thrown  in 
and  a  strong  current  of  cold  air  produced  through  the  bore  of  the  cyl- 
inder. The  temperature  was  raised  gradually,  the  flame  being  directed 
alternately  above  and  below  the  cylinder  to  insure  even  heating  through- 
out. When  at  a  yellow  heat  the  gas  was  shut  off  and  the  cylinder  al- 
lowed to  cool  in  the  furnace  over  night,  the  blast  being  left  in  action. 
This  operation  was  repeated  three  times. 

The  cylinder  was  then  removed  to  the  lathe,  and  a  ring  1.25  inches 
thick  detached  from  each  end,  from  which  tangential  and  radial  speci- 
mens weie  afterwards  taken.  Another  ring,  2.5  inches  thick,  was  cut 
from  the  lower  end  to  be  tested  for  initial  tension.  The  remainder  of 
the  cylinder  then  received  two  through  cuts  lengthwise,  removing  two 
slabs,  3.25  inches  thick,  on  opposite  sides  of  the  bore.  From  these 
slabs  16  specimen  pieces  were  taken. 

In  all  28  specimens  were  taken  from  the  cylinder,  as  follows : 

Tension. — 1  to  7  tangential,  1''.25  square,  9'Mong.  7  to  11  radial, 
1".25  square,  9^'  long.  11  to  17  longitudinal,  1".25  square,  9''  long.  17 
to  18  radial,  1''.25  square,  9"  long. 

Compression. — 19  to  20  radial,  1''.25  square,  9'^  long.  21  to  22  lon- 
gitudinal, 1".25  square,  9^'  long. 

Transverse  resistance. — ^23  and  24  longitudinal,  r^25  square,  22^^  long. 

Bursting. — ^25  and  26  radial,  3'^25  square,  5''  long.  27  and  28  lon- 
gitudinal, 3^^25  square,  5^'  long. 

Following  are  the  results  of  the  tests  made  at  Waterto  wn  Arsenal : 
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No.  357. 

Mark  on  bar,  1.  ^«»^  ^*«*- 

Diameter,  '^664. 

Sectional  area,  .25  sqaare  inch. 

This  specimen  had  blow-holes  iu  two  places,  about  ^MO  and  '^08  di- 
ameters. One  was  in  sight  when  bar  was  ''.8  diameter,  and  one  ap- 
peared when  bar  was  turned  down  to  finished  diameter. 


Applied  IomIa. 


TotaL 


Poundt, 
250 
500 
750 
1,000 
1,250 
1,600 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,750 
6,000 
6,250 
6,600 
6,750 
6^000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
0,500 
9,750 

10,000 

10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
13,000 
13,600 
14,000 
14,600 
15,000 
15,220 


Per  square 
inoh. 


Foundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  Oi>0 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

83.000 

84.000 

33, 000 

86,000 

87,000 

88,000 

39,000 

40, 000  5 

41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
62,000 
64,000 
66,000 
68,000 
60,000 
60,880 


EloDffation 
per  moh. 


Inch, 
0. 

.000033 
.000083 
.000100 
.000117 
.000133 
.000167 
.000-JOO 
.0002^ 
.000300 
.000300 
.000317 
.000350 
.000400 
.000433 

.ooo4a3 

.000500 

.000533 

.000550 

.000600 

.  000617 

.000650 

.000683 

.000717 

.000733 

.000800 

.000833 

.000850 

.000867 

.000950 

.  000950 

.000983 

.001050 

.  001083 

.001417 

.001150 

.001200 

.001233 

. 001267 

.001617 

.002883 

.003783 

.005017 

.005567 

.006388 

.006950 

.007717 

.008133 

.009200 

.009750 

.  010700 

.0138 

.0160 

.0167 

.0183 

.0200 


^^a^til   Permanent 


0. 

.000033 
.000050 
.  0j0O17 
.000017 
.000016 
.000034 
.000083 
.000050 
.000050 

0. 

.000017 
.000033 
.000050 
.000033 
.00(H)50 
.000017 
.000017 
.000017 
.000050 
.000017 
.000033 
.000033 
.  000034 
.000016 
.000067 
. 0O0OH3 
.000017 
.000017 
.0000d3 

0. 

.000033 
.000067 
.  000033 
.  000034 
.000033 
.000050 
.000033 
.000034 
.000350 
.  001266 
.000900 
.001234 
.000660 
.000616 
.000567 
.000767 
.000416 
.001067 
.000550 
.000950 
.0026 
.0017 
.0017 
.0016 
.0017 


iTUh. 


0. 


0. 


0. 


.000000 


.000017 


.000017 


.000050 


000067 


001567 


.006367 


.008800 


Sncoeeeiye 

permanent 

Bet. 


Inch, 


0. 


.000000 


.000017 


0. 


.000033 


.  000017 


.001500 


.008800 


.003433 


Remarks. 


Initial  load. 


Elastic  limit. 


Micrometer  remored. 


Ultimate  strength. 


Fractnred  suddenly  under  the  maximum  load. 

General  summary, . 

Tensile  strength  per  square  inch  of  original  section pounds..     60,880 

Blastio  limit  per  sanare  inch  of  original  section do 89,000 

Blongation per  inoh  after Tuptnre inch..      0.0200 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001267 

Badnction  in  diameter  at  point  of  rapture do 014 

Beduotion  in  area  after  rupture,  per  coLtum  of  origixud  section 6  per  cent. 

PqeltloiiofniptajB „. 1".90  from  neck 

Cb«raot«r  of  broken  siuiboe granolftr 

ilBioiigKtlon  of  laob  leetioni ".08,  ".(0,  ^02, ''.08,  *.0S,  ".03 
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Mark  on  bar,  3 
Diameter,  ''.564.     • 
Sectional  area,  .25  square  inch 


Ko.  359. 
Tension  Teat 


Applied  loads. 


ToUl. 


PoundM. 

250 

1,250 

2.900 

8.750 

5,000 

6.250 

9,500 

5,750 

0,000 

0^250 

6,500 

6.750 

7,000 

7,250 

7,900 

7,750 

8.000 

H,250 

8,500 

8,750 

0,000 

9,250 

0,500 

0,750 

10,000 

10.250 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15, 000 

15,500 

16, 000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21,000 

21,500 

22, 000 

22,500 

23,000 

23,500 

24,000 

24,360 


Per  Moare 
incn. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23.000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34.000 
85,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42..000 
43,000 
44,000 
45,000 
46,000 
T7,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62.000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
€0.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
97,440 


EIoDfcation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000433 
.000583 
.000617 
.000650 
.000667 
.000700 
.000733 
.000767 
.000800 
.000833 
.000867 
.  000017 
.000033 
.000967 
.001000 
.001067 
.001100 
.001133 
.001150 
.001183 
.  001233 
.  001267 
.001300 
.001333 
.001367 
.  001417 
.001450 
.001488 
.  001517 
.001567 
.001633 
.002033 
.002183 
.002383 
.002633 
.003133 
.003533 
.004088 
.004350 
.  004917 
.005333 
.006217 
.0067 
.0075 
.0002 
.0108 
.0125 
.0133 
.0150 
.0167 
.0183 
.0200 
.0217 
.0233 
.0250 
.0283 
.0317 
.0333 
.0367 
.0417 


Sacceesive 

elongation 

per  inch. 


Inch. 
0. 

.000117 
.000160 
.000150 
.000150 
.000084 
.000033 
.000017 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000050 
.000016 
.000034 
.000033 
.000067 
.000033 
.000038 
.000017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000066 
.000400 
.000100 
.000250 
.000250 
.000500 
.000400 
.000550 
.000267 
.000567 
.000416 
000884 
.000483 
.0008 
.0017 
.0016 
.0017 
.0008 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0017 
.0033 
.0034 
.0016 
.00.34 
.0050 


Pennanent 
set. 


Ineh. 
0. 

0. 
0. 
0. 
0. 


0. 


.000017 


.000017 


.000033 


.000050 


.000433 


.001633 


.003967 


SnoeeMiTe 

permanent 

set. 


Ineh. 


0. 


.000017 


0. 


.000016 


.000017 


.000888 


.001200 


.002384 


Initiiilloi^. 


ElMtlo  limit 


Mioiometer  remored. 


Ultimaie  strength. 


. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  sqoare  inch  of  original  section 

Elongation  per  inch  after  rapture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rapture 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 

Position  of  raptore , 

C  haraoter  of  broken  sa  rface 

Elongation  of  inch  seotiona ".08.  ".  08,  ".  03,  ".  03, 


.pounds.. 

do — 

...inch.. 
...do.... 
do 


97,440 
4a  000 
0.0888 
001567 
a  84 

11.8 

'^65  from  neck 

granular 

".  05  (".  05  fr»ctared  seofion) 
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Tension  Test 
Mark  on  bar,  4 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


250 

1,250 

2,500 

8,750 

5,000 

6,250 

6,500 

5,750 

6,000 

6.250 

6,500 

6,750 

7,000 

7,250 

v,500 

7,750 

8,000 

8,250 

8,500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12.000 

12,500 

13,000 

13,500 

14,000 

U,500 

15,000 

15,500 

16,000 

10,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,600 

21.600 

16,600 


Peraanue 
incL 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37. 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48.000 
60,000 
52,000 
64,000 
6«,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
86,400 


Elon^Satton 
perinoh. 


Ineh, 

0. 

.000117 
.000288 
.000400 
.000567- 
.000600 
.000638 
.000650 
.000683 
.000717 
.000783 
.000800 
.000833 
.000867 
.000900 
.000967 
.001000 
.  001033 
.0ai067 
.001100 
.001167 
.  001217 
.001283 
.001538 
.004633 
.004967 
.005467 
.006133 
.007217 
.007717 
.0088 
.0100 
.0117 
.0188 
.0150 
.0167 
.0183 
.0217 
.0233 

' .  0267 
.0283 
.0333 
.0350 
.0400 
.0438 
.0500 
.0583 
.0650 
.0783 
.0050 
.1250 
.1460 


SaocesaiTe 

eloDgatioo 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.000117 
.000167 
.000033 
.000038 
.000017 
.000033 
.000034 
•  000066 
.000017 
.000033 
.000084 
.000038 
.000067 
.000083 
.000033 
.000034 
.000033 
.000067 
.000050 
.000066 
.000250 
.003100 
.0003:)4 
.000500 
.000666 
.001084 
.000.500 
.000583 
.0017 
.0017 
.0016 

.ooir 

.0017 
.0016 
.0034 
.0016 
.0034 
.0016 
.0050 
.0017 
.0050 
.0033 
.0067 
.0083 
.0067 
.0133 
.0167 
.0300 
.0200 


Pemanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 


0. 


,000017 


000050 


003217 


006067 


Saoeeaaive 

permanent 

aet. 


Inch. 


0. 


.000017 


.000033 


.003167 


.002850 


Bemarka. 


Initial  load. 


Elaatic  limit. 


Micrometer  removed. 


Ultimate  strength. 
Load  at  time  of  rupture. 


General  summary. 


Tenaile  atrenf^h  per  square  inch  of  orisinal  section pounds. 

Slaatie  limit  per  BQuare  inch  of  original  section do... 

Elongation  per  inoD  after  mptnre ■' loch. 

BloDjinition  per  iitch  under  strain  at  elasticUmit do  .. 

Hednotion  in  diameter  at  point  of  rupture do. . . 

Hedaction  in  area  after  rupture,  per  centum  of  original  section 

Peel tlon  of  rupture •  1".20  ft-om  neck 

Cbaracter  of  oroken  surface,  $;ranular,  60  per  cent. ;  duTl  smoky.  40  per  cent    Tho  metal  scparaled 

first  at  the  doll,  smoky  secUon.    Seven  small  crackn  developed  alono^  the  8urfnce  of  tlio  stem. 
^lon^Uon  of  inch  sections ",  1 1 ,  ".  14, ".  13,  ".14,  (".  Ifl  fractured  secUou  ".21) 


86.400 

35.000 

0.1483 

.001100 

.084 

27.6 
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Tension  Teat 
Mark  on  bar,  5 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2.500 

8,750 

5,000 

5,250 

6,500 

5,750 

0,000 

0,250 

6,500 

0,750 

7,000 

7,250 

7,500 

7,750 

8^000 

8^250 

&500 

8,750 

9,000 

9,250 

9,500 

0.750 

10,000 

10,230 

10,500 

10,760 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

18,000 

13,500 

14.000 

14,500 

15,000 

15,600 

10,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

90,600 

21.000 

Sl«600 


PerMnare 
inon. 


POtMUft. 

1,000 
6.000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
85,000 
80,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
60,000 
68,000 
80,000 
02,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84*000 
80^000 


Blongatlon 
per  inch. 


0. 

.000067 
.000217 
.000400 
.000538 
.000583 
.000617 
.000050 
.000667 
.000717 
.000733 
.000800 
.000833 
.000867 
.000888 
.000050 
.000083 
.001033 
.001088 
.001117 
.001167 
.001238 
.001407 
.001917 
.005267 
.005567 
.006167 
.006800 
.007683 
.008383 
.008983 
.009700 
.010667 
.011467 
.012333 
.0133 
.0150 
.0183 
.0200 
.0217 
.0250 
.0283 
•  0300 
.0850 
.0388 
.0417 
.0467 
.0688 
.0600 
.0700 
.0817 
.1000 
.1367 


SncoeaeiTe 

elongmtion 

per  loch. 


Inch. 
0. 

.000007 
.000150 
.000183 
.000133 
.000050 
.000034 
.000033 
.000017 
.000060 
.  000016 
.000067 
.000083 
.000034 
.000016 
.000067 
.000038 
.000050 
.000050 
.000034 
.000050 
.000066 
.000234 
.000450 
.003350 
.000300 
.000600 
.000633 
.000833 
.000750 
.000000 
.000717 
.000967 
.000800 
.000866 
.000967 
.0017 
.0033 
.0017 
.0017 
.0033 
.0088 
.0017 
.0050 
.0038 
.0034 
.0050 
.0066 
.0067 
•0100 
.0117 
.0188 
.0367 


Permuieiit 
set. 


Inch. 


0. 

0. 
0. 
0. 
0. 


0. 


0. 


.000067 


003867 


006700 


010467 


Saeeeadve 

permanent 

aet. 


000067 


.008800 


.002888 


.008767 


Initial  loAd. 


EUtftle  limit 


liOerometer  lemoifvd. 


Ultinuiiertrancth. 


General  eummary, 

TenaOe  strength  per  square  inch  of  orisinAl  aeotion ponnda..     86,000 

Elaatio  limit  per  Moare  inch  of  original  aeotion do....     86^000 

Elongation  per  inon  after  mptaro inch..         0.14 

Elongation  per  inch  under  atrain  at  elastic  limit do 001117 

Bednction  in  diameter  at  point  of  mptare do 064 

Bednction  in  area  after  rupture,  per  oentnm  of  original  section 2L4 

Position  of  rupture ".8ftx>mneok 

Character  of  broken  anrface.  granular,  60  per  cent  i  dull  spongy,  40  per  cent    Seven  small  cracks 

dereloped  along  the  surface  of  the  stem. 
Elongation  of  inch  section* ".U,  ".14,  'M4,  ".U.  "43  (M8  fhictored  seotioii) 


r 
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No.  362, 
Tension  Test. 


Mark  on  bar«  6 

Diameter,  ''.664 

Sectional  area,  .25  sqnare  inch. 


Applied  loada. 


Total 


Foundt. 

250 

1.2S0 

2,900 

8.750 

5.000 

5,250 

5,560 

5,750' 

0,000 

8,250 

0,600 

0,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

9,600 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600  • 

13,000 

18,600 

14,000 

14.500 

15,000 

15.500 

i6.ono 

16.500 
17,000 
17,500 
18.000 
18.500 
19.000 
19.  5U0 
20,000 
20,500 
21,000 
21,600 
23.000 
22,200 
21,000 


Per  Ma 
Incn 


Poundi. 

1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
2.%  000 
24,000 
25^000 
28.000 
27,000 
28,000 
29,000 
80,000 
81.000 
32,000 
33.000 
84,000 
85.000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
60.000 
52.000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
88,800 


Elonmtion 
per  moh. 


0. 

.000100 
.000283 
.000417 
.000567 
.000600 
.000638 
.000667 
.000700 
.000750 
.000783 
.000817 
.000850 
.000683 
.000933 
.000067 
.001000 
.001033 
.001083 
.001117 
.001167 
.001200 
.001250 
.001333 
.002350 
.004833 
.005550 
.006000 
.006017 
.  007050 
.0118383 
.008000 
.000633 
.010367 
.011200 
. 013067 
.014633 
.010033 
.018817 
.020883 
.0225 
.0250 
.0267 
.0300 
.0317 
.0330 
.0400 
.0167 
.0500 
.0583 
.0650  ^ 
.0750 
.0900 
.1217 
.1667 


SacGesaive 

elongation 

perlnch. 


In«h. 
0. 

.000100 
.000183 
.000134 
.000150 
.000033 
.000033 
.000034 
.000033 
.000050 
.000038 
.000034 
.000033 
.0G0033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000050 
.000033 
.000050 
.000083 
.000017 
.  002483 

.  oown 

.000450 

.000017 

. 001083 

.000433 

.000517 

.000733 

.000734 

.000833 

.001867 

.001506 

.002000 

.002184 

.002066 

. 001617 

.0025 

.0017 

.00^3 

.0017 

.0033 

.0050 

.0067 

.0033 

.0083 

.0067 

.0100 

.0150 

.0317 

.0350 


•®*'      set. 


Inch. 


0. 
0. 
0. 
0. 
0. 


.000017 


.000038 


.000067 


.001067 


.006250 


.009800 


Inek. 


0. 


.000017 


.000016 


.000034 


.001000 


005183 


003050 


InitUaioad. 


ElMtio  limit. 


Hicfometer  removed. 


intimate  strenjrtb. 
Load  at  time  of  mptare. 


General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..      88.  fOO 

Slastio  limit  per  square  inch  of  original  seotion do  ...      37.000 

SloDgation  per  inch  after  rupture inch..      0.1717 

Elongation  per  inch  under  strain  at  elastic  limit do OOli'UO 

Bedactlon  in  diameter  at  point  of  rupture do 064 

Beduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture - ".60  fh)m  middle  of  stem 

Character  of  brolcen  surface granular,  with  a  dull  spot  (30  per  cent,  of  surface)  at  circiiraferemo 

BloDgation  of  inch  sections ".I*  ^.n,  m6  (."25  flractured  section),  ".18  M5 

fl.  Ex.  36 43 
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J^O.  361. 

Tension  Test 
Mark  on  bar,  5 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToUJ. 


Pounds. 

2S0 

1,250 

3,500 

8,750 

5,000 

6,250 

5,500 

5,750 

6.000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

&000 

8,250 

8L500 

8,750 

9,000 

0,250 

9.500 

9.750 

10,000 

10.250 

10,500 

10,760 

11,000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

18,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16^000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,600 

20,000 

90,500 

21.000 

21,600 


PerMnare 
incli. 


Poundi. 
1,000 
6.000 
10,000 
15,000 
20,000 
21,000 
22;  000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84^000 
85,000 
86.000 
87,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86^000 


Elongatkm 
per  inch. 


Ineh. 
0. 

.000067 
.000217 
.000400 
.000538 
.000588 
.000617 
.000650 
.000667 
.000717 
.000788 
.000800 
.000838 
.000867 
.000888 
.000050 
.000088 
.001033 
.001088 
.001117 
.001167 
.001238 
.001407 
.001017 
.005267 
.005567 
.006167 
.006800 
.007688 
.008388 
.008983 
.000700 
.010667 
.011467 
.012333 
.0133 
.0150 
.0183 
.0200 
.0217 
.0250 
.0288 
.0300 
.0350 
.0388 
.0417 
.0467 
.0588 
.0600 
.0700 
.0617 
.1000 
.1867 


SaooeMlTe 

elongation 

per  inch. 


Inch, 
0. 

.000067 
.000150 
.000183 
.000133 
.000050 
.000034 
.000033 
.000017 
.000050 
.000016 
.000067 
.000038 
.000034 
.000016 
.000067 
.000038 
.000050 
.000050 
.000034 
.000050 
.000066 
.000234 
.000450 
.003350 
.000300 
.000600 
.000638 
.000838 
.000750 
.000600 
.000717 
.000967 
.000800 
.000866 
.000967 
.0017 
.0033 
.0017 
.0017 
.0033 
.0038 
.0017 
.0050 
.0038 
.0034 
.0050 
.0066 
.0067 
•0100 
.0117 
.0188 
.0367 


Permanent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000067 


.003867 


.006700 


.010467 


SaceeastTe 

pennanent 

aet. 


Ineh. 


0. 


.000067 


.008800 


.002888 


.008767 


ltftiwa''¥#. 


Initial  liMd. 


Elaatio  limit. 


Miorometer  removed. 


mtinuiiettrengtfc. 


General  eummary. 

Tensile  atrangth  per  aqoare  inch  of  original  section pounds..     8&000 

Elastio  limit  per  sqaare  inch  of  original  section ^ do....     85,000 

Elongation  per  inon  after  rapture inch..         0.14 

Elongation  per  inch  under  strain  at  elastic  limit do 001117 

Redaction  in  diameter  at  point  of  raptare do 064 

Bedactlon  in  area  after  raptare,  percentamof  original  section '.]'.        2L4 

Position  of  rupture ".SfWmineek 

Character  of  broken  sorface.  granular.  60  per  cent  i  dull  spongy,  40  per  cent.    Seven  small  craoka 

dereloped  along  the  surface  of  the  aiem. 
Ehmgation  of  inch  sections , ,.., ".U,  ".14,  ".14,  ".14,  ".18  (M8  fractured  seotioit) 
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No.  362. 
Tetmon  Test. 


Mark  on  bar,  6 

Diameter,  ''.564 

Sectional  area,  .26  sqnare  inch. 


Applied  loads. 


TotaL 


Pounds, 
250 
1,250 
2.500 
8.750 
5,000 
6.250 
5,550 
5,750' 

e.000 

e,250 

6,500 

8,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8*500 

8,750 

9.000 

9.230 

9,600 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500  • 

18,000 

18,600 

14,000 

14.500 

15,000 

15.500 

16.000 

16,500 

17,000 

17,500 

16,000 

18.500 

19.000 

19.500 

20,000 

20,500 

21,000 

21,500 

23.000 

22,200 

21,600 


PerMQ 
incA 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
80,000 
81.000 
32,000 
83,000 
84,000 
85.000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
43,000 
48,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
88,800 


Elongation 
perinoh. 


Inch, 
0. 

.000100 

.000288 

.000417 

.000567 

.000600 

.000683 

.000667 

.000700 

.000750 

.000788 

.000817 

.000850 

.000883 

.000033 

.000967 

.001000 

.001033 

.001083 

.001117 

.001167 

.001200 

.001250 

.001333 

.002350 

.004833 

.005550 

.006000 

.006017 

.007850 

.  008383 

.008000 

.009633 

.010367 

.011200 

.013007 

. 014633 

.016033 

.018817 

.030883 

.0225 

.0250 

.0267 

.0300 

.0317 

.0330 

.0400 

.0467 

.0500 

.0583 

.0650 

.0750 

.0900 

.1217 

.1667 


I 


SnoceMive 

elongation 

perinoh. 


Ineh. 
0. 

.000100 

.000163 

.000134 

.000150 

.000033 

.000083 

.000034 

.000088 

.000050 

.000038 

.000034 

.0000.13 

.000033 

.000050 

. 000034 

.000033 

. 000033 

.000050 

.000034 

.000050 

.000033 

.000050 

.000083 

.000017 

.  002483 

.  000717 

.O004.'i0 

.000917 

.001038 

.000438 

.000517 

.000738 

.000734 

.  0008:{3 

.  001867 

.001566 

.002000 

.  002184 

.002066 

. 001617 

.0025 

.0017 

.0033 

.0017 

.0033 

.0050 

.0067 

.0033 

.0083 

.0067 

.0100 

.Ol.'iO 

.0317 

.0850 


Permanent 

■et. 


Sneeeesive 

permanent 

•et. 


liMh. 


0. 
0. 
0. 
0. 
0. 


.000017 


.000038 


OOQ067 


001067 


.006250 


.009800 


Inch. 


0. 


.000017 


.000016 


.000034 


.001000 


.006183 


.003050 


Itomarka. 


Initlalload. 


BlaetioUmit 


liicfometer  remored. 


Ultimate  stren^tb. 
Load  at  time  of  mptare. 


General  eummarif. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. . 

Slasdo  limit  per  saoare  inch  of  original  section  ..     do  ... 

Elongation  per  inch  after  niptare inch.. 

Slongatlon  per  inch  nnder  strain  at  elastic  limit do 

Redaction  in  diameter  at  point  of  rnptnre do 

Kedoctiou  in  area  after  mptare,  per  centum  of  original  section 

Position  of  raptnre ".60  from  middle  of  si  em 

Character  of  broken  surface granular,  with  a  dull  spot  (80  per  cent,  of  surface)  at  circiirofereiuo 

Elongation  of  inch  sections _ «.l5,  ".17,  ".16  (."26  ftractured  section),  ".18  MS 

S.  Ex.  36 43 


88,F00 
37,000 
0. 1717 
001 LOO 
.064 
21.4 
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ISO.  363. 

Tension  Test 

Mark  on  bar.  7 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loftdB. 


Total. 


Pounds. 

250 

1,250 

2,600 

8,750 

5,000 

5,250 

6,500 

5,750 

6,000 

e,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8.000 

8,250 

8,600 

8,760 

9,000 

9,250 

9.500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

13,000 

13,500 

14, 000 

14,500 

15, 000 

15,500 

16,000 

10,500 

17,000 

17,500 

18,000 

18,500 

10, 000 

10,600 

20,000 

20,350 


Per  saaare 
Inoli. 


Pound*. 
1,000 
5,000 
10, 000 
15,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34.000 
35,000 
86,000 
37,000 
38.000 
89, 000 
40,000 
41,000 
43. 000 
43.000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49, 000 
50.000 
52,000 
54, 000 
56,000 
58, 000 
60,000' 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,400 


EloDgation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000517 
.000550 
.900583 
.000633 
.000650 
.000667 
.000700 
.000733 
.000767 
.  000800 
.000833 
.  000867 
. 000933 
.000967 
.OOIOUO 
.  001033 
.001100 
.001217 
.001400 
.001638 
.002000 
.002383 
.002717 
.002900 
.003300 
.003717 
.004317 
.004883 
.005667 
.  006217 
.006983 
.008467 
.  009667 
.011033 
. 012550 
. 014700 
.0167 
.0183 
.0200 
.0233 
.0250 
.0267 
.0300 
.0317 
.0350 
.0400 


Saooessive 

elongation 

per  inch. 


Ineh, 
0. 

.000100 
.000100 
.000167 
.000150 
.000033 
.000033 
.000050 
.000017 
.000017 
. 000033 
.000033 
.000034 
.000083 
.000038 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000117 
.000183 
.000233 
.000367 
^000383 
.000364 
.000183 
.000400 
.000417 
.000600 
.000566 
.000784 
.000550 
.000766 
.001484 
.001200 
.001366 
.001517 
.002150 
.0020 
.0016 
.0017 
.0038 
.0017 
.0017 
.0033 
.0017 
.0033 
.0050 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


.  000760 


002317 


SaooewlTe 

permanent 

set. 


0. 


Inch. 


'Rifnv\ft, 


.000750 


.001367 


005217    .002900 


Initial  load. 


Slaatio  limit 


Ultimate  atrengtih. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponoda..      81,400 

Blastio  limit  per  sqaare  inch  of  original  section do....      85,000 

Elongation  per  inch  after  rupture inch..         0.04 

Elongation  per  inch  under  strain  at  elastic  limit do 001083 

Redaction  in  diameter  at  point  of  rupture do 014 

Redaction  in  area  after  rapture^  per  centum  of  original  section  &0 

Position  of  rupture ".50  ftora  middle  of  atena 

Character  of  broken  Burfiace granular 

Elongation  of  inch  aeotiona. ".03.  ".02.  ".08  (".OSfiMtoied  sootion),  ".07.  ".04 
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:So.  364. 

Tension  Test. 
Mark  on  bar,  8 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Bar  has  blow-hole  in  the  stem  ^'.04  diameter. 


Applied  loads. 


ToUL 


Poundt. 

850 

1,250 

2,500 

8,750 

6,000 

6,250 

6,500 

5,750 

6^000 

6,250 

8,600 

0,750 

7.000 

7,^50 

7,600 

7,750 

8^000 

8,250 

8,500 

8,750 

0,000 

9,250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.600 

13,000 

13,500 

14,000 

14,600 

15,000 

15,600 

16.000 

16,500 

17,000 

17,600 

18,000 

18,500 

10.000 

19,500 

20,000 

20,600 

81,000 

21,010 


Permmare 

iXMUl. 


Pomndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20,000 
87,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86.000 
86.000 
87,000 
88,000 
80,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84^000 
81,040 


Elongation 
per  inch. 


Jfi«&. 

0. 

.000083 
.000250 
.000383 
.000550 
.000567 
.000600 
.000633 
.000660 
.000683 
.000700 
.000750 
.000800 
.000838 
.000850 
.000883 
.000950 
.000083 
.001017 
.001033 
.001067 
.001117 
.001150 

•.  001188 
.001533 
.002030 
.002633 
.002067 
.003538 
.004017 
.004467 
.004783 
.0058 
.0067 

.0083 
.0002 
.0117 
.0126 
.0133 
.0150 
.0167 
.0183 
.0200 
.0217 
.0250 
.0283 
.0300 
.0833 
.0367 
.0400 
.0450 
.0500 


SnooeMivo 

eloDfcation 

per  inch. 


Inch. 


0. 


.000083 

.000167 

.000133 

.000167 

.000017 

.000038 

.000033 

.000017 

.000033 

.000017 

.000050 

.000050 

.000083 

.000017 

.000033 

.600067 

.000033 

.000034 

.000016 

.000034 

.000050 

.000033 

.000033 

.000350 

.000517 

.000583 

.000334 

.000566 

.000484 

.000450 

.000316 

.001017 

.0009 

.0016 

.0009 

.0026 

.0008 

.0008 

.0017 

.0017 

.0016 

.0017 

.0017 

.0038 

.0038 

.0017 

.0033 

.0034 

.0033 

.0050 

.0050 


Permanent 
set. 


Saocessive 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 

a 


Inch. 


0. 


0. 


000017 


000338 


002383 


000017 


000366 


002150 


Bemarks. 


Initial  lead. 


Elastio  limit 


Micrometer  removed. 


Ultimate  strength. 


General  summarj/, 

TsoMna  strength  per  square  inch  of  original  aeotion pounds..     84,040 

Blaaticliniit  per  square  inch  of  originaTBection do —      39,000 

SloBgation  per  inch  after  mptore inch..         0.05 

Elongation  per  inoh  wider  strain  at  elasticlimit do  ...    .001183 

Redaction  in  diameter  at  point  (^rapture do 024 

Redaction  in  area  after  rapture,  per  centnm  of  original  section 8.4 

Position  of  rupture ".80  from  neck,  and  ".60  from  ".04  blow-hole 

ChBxaoter  of  broken  surface granular 

Xloogation  of  inch  sections ".03.  ".08.  ".04,  ".06  ".06,  (".08  fractured  seotiona) 


1 


676 


TESTS   OF   IRON   AKD   STEEL. 

Ko.  365. 

Tension  Test. 


Mark  on  bar,  9 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDeation 
per  uicli. 

Saooessive 

eloDfiatlon 

per  inob. 

Pennanent 
set. 

Snocessire 

permanent 

set 

•RfnnarVai 

Total. 

Per  square 
luch. 

Pound*. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
5,500 
5,750 
6,000 
6. 2:>o 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 

9. 2r.o 

9,500 
9,750 
10,  000 
10,250 
10, 6J)0 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12, 250 
12,500 
13,000 
13,  600 
14, 000 
14,500 
ir>,  000 
15,  600 
16,000 
10,  500 
17, 000 
17,500 
18.000 
18,600 
19,000 
19,500 
20, 000 
20,500 
21,  000 
21,600 
21,930 
20,800 

FoundM. 
1,000 
6,000 
10  000 
15,000 
20,000 
21, 000 
22,000 
23,000 
24, 000 
25, 000 
26.  000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
84.000 
35,000 
30.000 
37,000 
38, 000 
39,000 
40, 000 
41,000 
42,000 
43. 000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
52.000 
54,000 
50,000 
58,000 
60,  UOO 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,720 

Inch. 
0. 

.000067 
.000217 
.000367 
.000550 
.000507 
.000600 
.000633 
. 000667 
. 000700 
.000733 
.000783 
.000817 
.000850 
.000917 
.  000067 
.001000 
. 001033 
.001083 
.001133 
.001183 
.001267 
.001350 
.001550 
. 003500 
. 003817 
. 001467 
.  005133 
.005700 
.006300 
. 007050 
. 007700 
.008467 
. 009200 
.010050 
.011650 
.  013300 
.015383 
.  0170J3 
.019000 
.  0217 
.0233 
.0250 
.0283 
.0325 
.0350 
.0383 
.0433 
.0467 
.0550 
.  0633 
.0717 
.0883 
.1133 

Inch. 
0. 

.000067 
.000150 
.  000150 
.000183 
.  000017 
.000033 
.000033 
. 000034 
. 000033 
.000033 
.000050 
.000034 
.  000033 
.000067   • 
.000060 
.000033 
.000033 
.000050 
.000050 
.000050 
. 000084 
.000083 
. 000200 
.  001950 
.000317 
.000650 
.000666 
.000567 
.000600 
.000750 
.000660 
.  000767 
.000733 
.000850 
.001600 
.  001650 
. 002083 
.001650 
.001967 
.0027 
.0016 
.0017 
.0033 
.0042 
.0025 
.0033 
.0050 
.0034 
.0083 
.0083 
.0084 
.0166 
.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 

0. 

TnltiallMid. 

ElasUeltnit 

• 

* 

Mlioometer  nmoTed. 

Ultimate  strenetn. 
Load  at  time  of  rapture. 

^. ........... 

0. 

.000033 

.000083 

/ 

.000117 

.000084 

:::::::;:::;  

.002217 

. 002100 

.004783 

.002660 

.OOfitlT 

.003434 

« 

Oeneral  summary. 

TeosUe strength  per  square  inch  of  original  section pounds..      87,720 

Elastic  limit  per  square  luch  of  original  section do....      80^000 

Elongation  per  inch  alter  rupture inch..      0.1117 

Elongation  per  inch  under  strain  at  elastic  limit do....    .001183 

Kednction  in  diameter  at  point  of  niptu  re  , do....         .064 

Keductiou  in  area  after  rupture,  per  centum  of  origlnid  section 18. 3 

Position  of  rupture ".50  from  middle  of  stem 

C haracter  of  brolcen  surface granular  70  per  cent.,  d  oil  spongy*  spot  At  circumference  30  per  oent. 

Elongation  of  inch  sections ".09,  ".00,  'Ml  (".14  fractured  section), 'MS,  ."U 
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No.  366. 

Tension  Test. 

Mark  on  bar,  10 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  ImkU. 


Total 


PowMEf. 
250 
1,260 

8,600 
8,760 
6,000 
6^250 
6,600 
6,7M 
0,000 
6,260 

e,r.oo 

0,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,600 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10, 250 

10, 500 

10.750 

11,000 

11,250 

11,500 

ll,7i>0 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

l.%500 

16.000 

16,600 

17, 000 

17,500 

18,000 

18,600 

19,000 

19,500 

20,000 

20,600 

21,000 

21,500 

22|000 

22, 200 

21,000 


Per  square 
inch. 


Poundt. 
1,000 
6^000 
10,000 
15,000 
20,  COO 
21,000 
22,000 
23,000 
24,000 
25,000 
20^000 
27,000 
28,000 
20,000 
80,000 
81,000 
82.000 
83,000 
84,000 
35,000 
86.000 
87,000 
88,000 
80.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
6.',  000 
64,000. 
50, 000 
58, 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
80,000 
88.000 
88,800 


SloDsatlon 
permoh.  ^ 


IfUh, 

a 

.000088 

.000267 

.000117 

.000583 

.000600 

.000633 

.000607 

.000700 

.0U0733 

.000783 

.000833 

.000807 

.000917 

.000967 

.001000 

.001050 

.001083 

.001133 

.001167 

.001233 

.  001283 

.  00i;i83 

.001517 

.008217 

.003767 

.  004833 

.001783 

.005883 

.000200 

.006^00 

.007383 

.  008300 

.008067 

.000700 

.011500 

.013267 

.014533 

.OltfToO 

.018067 

.02U8 

.0225 

.0'J50 

.  0267 

.0317 

.0350 

.0383 

.0417 

.0483 

.  0533 

.0000 

.0700 

.0833 

.1050 

.1283 


SaooeseiTe 

elonsatioa 

perluch. 


Inch, 
0. 

.000083 
.000184 
.000150 
.  00*»166 
.000017 
.  000033 
.000034 
TOU0033 
.000033 
.000050 
.000050 
.000034 
.000050 
.000050 
.000033 
.000050 
.000033 
.000050 
.000034 
.000066 
. 000050 
.000100 
.000134 
. 001700 
.000550 
.000566 
.000450 
.001100 
.000317 
.OUOOOO 
.  000583 
.000917 
.00(MJ67 
. 000733 
.001800 
. 001767 
. 001266 
.  002217 
.  002217 
.001833 
'  .0017 
.0025   • 
.0017 
.0050 
.0033 
.00:)3 
.0034 
.0066 
.0050 
.0067 
.0100 
.0133 
.0217 
.0233 


Permanent 
Bet. 


0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


.000050 


.000100 


.001867 


Sacceeaive 

.permanent 

aet. 


Inch, 


0. 


.000050 


.000050 


.  001767 


.004583 


.002716 


.  007783 


.003200 


Remarka. 


Initial  load. 


Elastic  limit 


Hicrometer  removed. 


Ultimate  atrenfth. 
Load  at  time  ox  rapture. 


Gemral  aummary, 

ToDBlIe  Btrengtk  per  square  inch  of  orteinal  section pounds. .    88, 8i'0 

Xlaatio  limit  per  square  inch  of  orlguial  Sfctioa do .37, 000 

Elcmpitidn  per  inch  after  rupture  . .   ..  inch..    0. 12H3 

Blongatiou  per  inch  under  strain  at  elastic  limit do .  001283 

IlrKluction  in  diameter  at  point  of  rupturo ilo  ...        .  004 

Beduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture " l."30  from  nwlc 

Character  of  broken  surface granular,  50  per  ernt. ;  dull,  sponsy,  50  per  cent. 

Slongatlon  of  inch  aeotiona ".  09,  'Ml,  ".13,  ".14  (".  10  frac turod  section),  ".  U 
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TESTS   OP   IRON  AND   STEEL. 


ISo.  367. 

Tension  Test. 

Mark  on  bar,  11 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Several  small  holes  at  intervals  along  the  length  of  the  stem  were  in 
sight  when  the  bar  was  roughed  out.  They  all  turned  out,  except  one 
''J.  diameter,  IJ''  from  neck. 


Applied  loads. 


TotoL 


Pounds. 

250 

1,250 

2,500 

8,750 

6,000 

5,250 

5,500 

5,750 

6,000 

0,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,760 

9,000 

9,260 

9,500 

9,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11, 250 

11,600 

11,750 

12,000 

12,250 

12, 600 

13.000 

13,500 

i;,ooo 

14,500 
15.000 
15,500 
16,000 
16,600 
17.000 
17,500 
18.000 
18.500 
19, 000 
10,500 
19,620 


PerMQAH) 
inco. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,  COO 
22,000 
23.000 
24,000 
26,000 
26,000 
27,000 
28.000 
29.000 
80,000 
31,000 
32,000 
33.000 
34,000 
85,000 
86,  OOO 
87, 000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,.000 
74,000 
76,000 
78,000 
78,480 


EloDfcaticm 
p«r  incb. 


Ineh, 
0. 

.000088 
.000238 
.000400 
.000567 
.000683 
.000617 
.000650 
.000683 
.000700 
.000750 
.000783 
.000838 
.000850 
.000900 
.000960 
.  001000 
.001033 
.001083 
.  001117 
.  001133 
.001167 
.001217 
.  001283 
.001350 
.001688 
.002160 
.003833 
.004700 
.006300 
.005083 
.006283 
.007033 
. 007717 
.008688 
.009883 
.011288 
.012660 
.014183 
.016867 
.0183 
.0200 
.0226 
.0250 
.0267 
.0283 
.0317 
.0338 
.0367 


Successive 

elongation 

per  iiiob. 


Inch. 
0. 

.000088 
.000150 
.000167 
.000167 
.  000016 
.000034 
.0000J3 
.  000033 
.000017 
.000050 
.000033 
.000050 
.000017 
.000060 
.000050 
.000050 
.000033 
.000050 
.000034 
.000016 
.000034 
.000050 
.000066 
.000067 
.000333 
.000467 
.001683 
.  000867 
.000600 
.000683 
.000300 
.000750 
.000084 
.001116 
.001250 
.  101400 
.  001867 
.001483 
. 002234 
.001938 
.0017 
.0026 
.0025 
.0017 
.0016 
.0034 
.0016 
.0034 


PennaDent 
set. 


Ineli. 


0. 
0. 
0. 
0. 
0. 


.000017 


.000083 


.000050 


.000100 


Successive 

^rmanent 

set 


0. 


Irteh. 


.000017 


.000016 


.000017 


Bemarks. 


Initial  load. 


.000050 


.  003717  .  003617 


.006760 


.003033 


Elastio  limit. 


Micrometer  removed. 


Ultimate  strength. 


General  summary. 

Tensile  strength  per  sqnare  incb  of  original  section pounds..    78,480 

Elastic  limit  per  sqaare  inch  of  original  section do 40,000 

Elongation  per  incQ  after  rupture inch..      0.035 

Elongation  per  inch  under  strain  at  elastic  limit .....do 001330 

Kednctionin  diameter  at  point  of  rupture do 024 

J^odnction  in  area  after  mpture,  per  centum  of  original  section 8.4 

Position  of  ruptu>-e T'.SO  from  neck,  and  not  at  blow-bole 

Character  of  broken  surface granular 

Elongation  of  inch  sections ''.03,  ".03,  ".03,  ".04  (".5  fraotoi-ed  section).  ".08 
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Ko.  368, 

Tension  Test 

Mark  on  bar,  12 

Diameter,  '^564. 

Sectional  area,  .25  square  inch.  • 

There  were  two  small  blow-holes  in  sight  when  the  stem  was  1'' 
diameter ;  both  torned  out  when  the  bar  was  turned  down  to  '^6  diame- 
ter. 


AppUed  loads. 


Total 


Poundt. 
250 
1,250 
2,500 
8,760 
6,000 
6,260 
6,600 
6,750 
«,000 
e,260 

e.600 

0,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,2S0 

8.600 

8,750 

0,000 

0,250 

0,500 

0.750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

18,000 

18,500 

14,000 

14,500 

16,000 

16,600 

16,000 

10,600 

17.000 

17,600 

18.000 

18,600 

10,000 

10,500 

20,000 

20,500 

21,000 

21,500 


Per  square 
inch. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
91,000 
22.000 
28,000 
24,000 
25.000 
20.000 
27,000 
28.000 
20,000 
80,000 
81,000 
82,000 

•  33,000 
SI.OOO 
85.000 
86.000 
87,000 
88,000 
80,000 
40,000 
41.000 
42.000 
43,000 
44,000 

4^ooo 

46,000 
47,000 
48,000 
40.000 
60,000 
62,000 
64.000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
82.000 
84,000 
86,000 


JBlonemtion 
permoh. 


Inch, 
0. 

.000100 

.000267 

.000483 

.000600 

.000617 

.000638 

.000667 

.0006S8 

.000717 

.000767 

.000800 

.000883 

.000867 

.000817 

.000888 

.000083 

.001017 

.001050 

.001083 

.  001100 

.001183 

.001188 

.  001217 

. 001267 

.001300 

.001867 

.001367 

.001483 

.001600 

.001700 

.002367 

.003667 

.004350 

.005000 

.006038 

.007133 

.008333 

.008700 

.010883 

.012333 

.  013883 

.  015250 

.016667 

.018438 

.0217 

.0225 

.0250 

.0267 

.0288 

.0817 

.0833 


Saecesslye 
elongation 
,  per  inch. 


Inch. 

0. 

.000100 
.000167 
.000166 
.000167 
.000017 
.000016 
.000034 
.000016 
.000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000016 
.000050 
.000034 
.000033 
.000033 
.OfHWn 
.  000033 
.000050 
.  000034 
.000050 
. 000033 
.000067 

0. 

.000066 
.000067 
.000200 
.000667 
.001800 
.0OOU83 
.000650 
.001033 
.001100 
.001200 
.001867 
,001188 
.001450 
.001500 
.  001417 
.001417 
.001766 
.003267 
.0008 
.0025 
.0017 
.0016 
.0034 
.0016 


Pennanent 
set. 


0. 
0. 
0. 
0. 


Inch, 


.000017 


.000038 


.000060 


000050 


000067 


000150 


003250 


Successive 

permanent 

set. 


0. 


Inch, 


.000017 


.000010 


.000017 


0. 


.000017 


.000083 


.008100 


Semarks. 


Initial  load. 


BlastlcUmit. 


Micrometer  removed. 


intimate  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  orii^nal  section pounds. 

Elastic  limit  per  sonare  inch  of  original  section do. . . 

Elongation  per  Inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Bednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 2".10fromneclL,  at  a  blow-hole  ".03  diameter  and  J"  drop 

Character  of  broken  surface *. ..granular 

Slongation  of  inch  sections ".02,  ".03,  ".03  (".06  fractured  section),  ".03,  ".04 


86,000 

43,000 

0.0350 

.  001867 

.014 

5.0 
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TESTS   OF  IBON  AND  STEEL. 


No.  369. 

Tension  TesU 
Mark  on  bar,  13 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 

Two  blow-holes  were  in  sight  with  stem  1^''  diameter;  both  tnmed 
out  when  stem  was  reduced  to  ^^6  diameter. 


Applied  loads. 


Total. 


Poundv. 

2JM 

1,250 

2,600 

8,750 

6,000 

6,250 

6.500 

6,750 

0.000 

6.250 

e.600 

6,750 

7,000 

7,250 

7,600 

7.750 

8.000 

8,250 

8,500 

8,750 

9,000 

0.250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

13,000 

13,600 

14,000 

14,600 

16,000 

15,600 

10,000 

10,600 

17,000 

17,600 

18,000 

18,600 

19,000 

19.600 

20,000 

20,600 

81,000 

20,600 


Per  sanare 
inch. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
34.000 
85,000 
86.000 
87.000 
8A,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
60.000 
62,000 
64,000 
60,000 
63,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 


EloDKation 
perinch. 


Inch. 
0. 

.000117 
.000283 
.000460 
.000600 
.000617 
.000633 
.000667 
.000717 
.000750 
.000783 
.000817 
.000850 
.000883 
.  000917 
.000067 
.001000 
.001038 
.001088 
.001117 
.001133 
.001167 
. 001217 
.  001233 
.001283 
.001300 
.001333 
.001383 
.001433 
.001483 
.001533 
.  001550 
.001967 
.002633 
.004350 
. 005233 
.006217 
.007483 
.008717 
.010050 
.011517 
.012833 
.014400 
. 016000 
.017967 
.0217 
.0238 
.0250 
.0275 
.0292 
.0317 
.0367 


Bncoessire 

eloni^ation 

perinch. 


Inelu 
0. 

.000117 
. 000166 
.000167 
.000150 
.000017 
.000016 
.000034 
.000050 
.000038 
.  000033 
.  0000 14 
.  000033 
.  000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000034 
.000016 
.000034 
.000050 
.000016 
.000050 
.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
. 000017 
.000417 
.000666 
. 001717 
.000883 
.000984 
.001260 
.001234 
.001338 
.001467 
.  001316 
.001567 
.001600 
.001967 
.008733 
.0016 
.0017 
.0025 
.0017 
.0025 
.0050 


Permaoent 
aet. 


Inch. 

0. 

0. 

.000017 
.000017 
.000033 


.000050 


000050 


000067 


000088 


000117 


002583 


Saooeaaire 

permauent 

aet. 


In^, 


0. 


.000017 
0. 
.000016 


.000017 


.000017 


.000016 


.000034 


.002466 


RfMnwyti 


Initial  load. 


BUatio  limit 


Ifiorometer  removed. 


intimate  stoenKth. 
Load  at  time  of  rapture. 


General  summary, 

TenaQe  atrenffth  per  aqnare  inch  of  original  section pounds..      84,000 

Elastic  limit  per  Bonare  inch  of  original  section do 48,000 

Elongation  per  inch  after  mptare Indi..      0.0850 

Elongation  per  inch  nnder  strain  at  elastic  limit '. do 001550 

BednoUon  in  diameter  at  point  of  mptnre do 024 

Bednction  in  area  after  mptnre,  per  centum  of  original  section 8.4 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface,  granular,  80  por  cont. ;  dull  spot  at  circumf'eronoe,  20  per  cent.   A.  nom- 

ber  of  crystals  with  very  bright  facets  are  contained  in  this  dull  spot. 
ElongaUon  of  inch  aeotions //.03,  //.08,  ".03,  ".08  ".03  (".06  fractnred  section) 
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TSo.  370. 

Tension  Test 
Hark  on  bar,  14 
Diameter,  ^664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
permoh. 

SneoesalTe 

elongation 

permoh. 

Permabent 
set. 

SuooeeslTe 

permacent 

aet. 

• 

Remarks. 

Total. 

Periqiure 
tnoh. 

* 

Poundi, 
250 
1,260 
2,600 
8,760 
6,000 
6,260 
6^600 
6^760 
6,000 
6^260 
6,600 
6,750 
7,000 
7,250 
7,600 
7,750 
8,000 
8,250 
8,600 
8,760 
9,000 
0,250 
9,876 
9,500 

Povndt, 
1,000 
6^000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84^000 
83,000 
80^000 
87,000 
87,600 
88,000 

0. 

.000067 
.000217 
.000367 
.000500 
.000560 
.000600 
.000617 
.000633 
.000683 
.000717 
.000750 
.000783 
.000833 
.000867 
.000933 
.000907 
.001000 
.001060 
.001100 
.001133 
.001183 
.001200 
.001300 
.004388 
.006767 
.008050 
.008660 
.009450 
.009967 
.011250 
.012038 
.012838 
.013800 
.014867 
.015533 
.017000 
.018850 
.021483 
.023750 
.027217 
.029817 
.0333 
.0388 
.0438 
.0467 
.0550 
.0600 
.0700 
.0800 
.0988 
.1283 
.1507 

Inch. 

0. 

.000067 
.000150 
.000150 
.000138 
.0000^ 
.  010050 
.000017 
.000016 
.0OUO5O 
.000034 
.000033 
.000033 
.000000 
.000034 
.000066 
.000034 
.000033 
.000050 
.000060 
.000033 
.000050 
.000017 
.000100 
.003083 
.002384 
.001288 
.000500 
.000900 
.000517 
.001283 
.000783 
.000800 
.000967 
.  001067 
.000666 
. 001467 

•.001650 
.002638 
.  002267 
.003467 
.002600 
.003483 
.0050 
.0050 
.0034 
.0088 
.0060 
.0100 
.0100 
.0183 
.0300 
.0284 

Inch. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initlalload. 

Elasticlimit. 
Micrometer  removed. 

• 

Ultimate  strength. 
Load  at  time  of  mptare. 

0. 

■"••••  •••••• 

•  •■•••  •«  ^^ • 

.000017 

.000017 

• 

.000050 

.000038 

9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
16,000 
16,600 
16,000 
16,600 
17,000 
17,600 
18.000 
18,500 
19,000 
19.600 
20,000 
20.120 
1^300 

89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
66,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
80,480 

.006567 

.006517 

.010350 

"'".003788** 

.014967 

.004617 

% 

General  summary. 


Tensile  strength  per  square  inch  of  original  section ponoda.. 

Slastio  limit  per  sonars  inch  of  original  section do 

Blongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do  ... 

Bednotion  in  diameter  at  point  of  rupture do 

Beduotion  in  area  afterrupture.per  centum  of  original  section 

Position  of  rupture ".80f^mneck,  taking  an  oblique  course  acroBS  bar 

Character  of  broken  surface dull,  smoky 

Elongation  of  inohsectiona «.  12,  ".12,  ".16,  ".18,  ".26  (".26  fractured  section) 


80,480 

87.500 

0.18 

001200 

.094 

30.6 
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TESTS   OF   IRON   AND   StE£L. 


No.  371. 

Tension  Test 
Mark  on  bar,  15 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


ToteL 


Pounds. 
250 

1.2^ 

2,500 

8,750 

5.000 

0,250 

5.500 

5,750 

0.000 

6,250 

6,500 

6,730 

7,000 

7,250 

7.500 

7,750 

8.000 

8.250 

8,500 

8,750 

9,000 

9.250 

9.500 

9,750 

10.000 

10.250 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

12.000 

12. 250 

12,500 

13, 000 

la,  500 

14,000 

14. 500 

15,000 

15.500 

16,000 

16.500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,600 

20,000 

20.450 

16,000 


Persqaftre 
inch. 


Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.0U0 
29,000 
80.000 
81,000 
32,000 
33,000 
84.  OUO 
85.000 
36.000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
48, 000 
40. 000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
60.000 
68,000 
70.000 
72, 000 
74,000 
76,000 
78,000 
80,000 
81,800 


BIongAtlon 
per  inch. 


Inch, 
0. 

.000100 
.000217 
.000367 
.000533 
.000567 
.000600 
.000638 
.000067 
.0U0683 
.000733 
.000767 
. 000800 
.000833 
.  000867 
.  000933 
.000983 
.001017 
.001067 
.001100 
.  001133 
.001167 
.  001233 
.003450 
.  006883 
.007333 
.008050 
.  008700 
.009367 
.010133 
.  010833 
.  011500 
012700 
.013638 
.  014733 
.016633 
.018050 
.020U7 
.022850 
.  025000 
.  028067 
.  030833 
.0342 
.0367 
.0417 
.0467 
.0567 
.063a 
.0733 
.0833 


Snocetsive 

elongation 

peruKdu 


Inch, 

0. 

.000100 
.000117 
.000150 
.000166 
.000034 
.000033 
.000033 
.000034 
.000016 
.000050 
.000034 
.000033 

.  .000033 
.000034 
.000066 
.000050 
.000034 
.000050 
.000033 
.000033 
. 000034 
.000066 
.  002217 
.003433 
.000450 
.000717 
.000650 
.000667 
.000766 
. 000700 
.000667 
.001200 
.000933 
.001100 
.001900 
.001417 
.002360 
.  002433 
.002150 
.003067 
.  002166 
.  003367 
.0025 
.0050 
.0050 
.0100 
.00<S6 
.0100 
.0100 


Pennaaent 
set 


6. 
0. 
0. 
0. 
0. 


InA, 


0. 


.000017 


000088 


006460 


008467 


012717 


Saoeeasive 

permanent 

■et. 


InA, 


.000017 


.000016 


.006417 


003017 


,004290 


Initial  load. 


BlaatioUmiL 


Kierometer  remored. 


Ultimate  strenetii. 
Load  at  time  or  mptnreL 


General  summary* 

Tonftile  strenfTtb  per  squaro  inch  of  orijiciDal  section • ponnds—      81,80d 

Elasticlimlt  per  square  inch  uf  original  section ^ do....     881,000 

EloDfcation  per  inch  after  mptnre inch..      0.0063 

Elon^sntion  per  inch  under  strain  at  elastic  limit do 001288 

Reduction  in  diamntPir  at  point  of  rapture do <M^4 

Ri>duction  in  nrea  after  rupture,  percentumofoiiginal  section 18  8 

Position  of  rupture ".70fh>mneok 

Character  of  broken  surface,  jrrannlar,  60  per  cent. ;  dull  spongy,  40  per  oent.    The  bar  b^aa  to  frao 
tnieatone  side,  gvadaally  tearing  apart.    The  part  fracturing  first  presents  a  dull  spongy  appear- 
ance.   An  oblique  crack  opened  ^"  from  the  point  of  rupture. 
Elongation  of  inch  sections  ".10,  ".09,  ".09,  ".10,  ".08  (".18  ftmotnred  seotion) 
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No.  372. 

Tension  Test. 
Mark  on  bar,  16 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

per  inch. 

SaooeMiye 

elongation 

per  inch. 

Permanent 
set. 

1 

SnooessiTe 

peimanent 

set. 

# 

Remarks. 

TotaL 

PoTMiuffe 

taUMU 

PoundB, 

260 

1,250 

2,600 

8,760 

5,000 

6,260 

6.600 

^760 

0,000 

0,250 

0.600 

0,760 

7,000 

7,260 

7,500 

7,760 

8.000 

8,260 

8,600 

8,750 

9.000 

9,250 

9,500 

9.750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

13,000 

18.600 

14,000 

14,600 

1,000 
6.000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20,000 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64.000 
66.000 
68,000 
00,000 
02.000 
64.000 
00,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
79^840 

Inch. 
Ol 

.000100 
.000207 
.000417 
.000507 
.000617 
.000050 
.000683 
.000700 
.000783 
.000783 
.000817 
.000850 
.000883 
.000033 
.000907 
.001000 
.001033 
.001088 
.001100 
.001183 
.001200 
.001267 
.001450 
.004500 
.006083 
.007217 
.008000 
.008583 
.009407 
.010333 
.010888 
.011800 
.012688 
.013007 
.015007 
.010088 
.018907 
.021ia 

•  023333 
.025067 
.028838 
.0317 
.0350 
.0383 
.0417 
.0188 
.0550 

•  0688 
.0717 

Inch, 
0. 

.000100 
.000107 
.000150 
.000150 
.000060 
.000033 
.000033 
.000017 
.000033 
.000050 
.000034 
.  000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000017 
.000033 
.000067 
.000067 
.000183 
.003050 
.002183 
.000531 
.000783 
.000583 
.000884 
.000860 
.000550 
.000017 
.000833 
.001034 
.001400 
.001910 
.001984 
.002200 
.  002166 
.002034 
.002860 
.002887 
.0038 
.0033 
.0034 
.0060 
.0007 
.0088 
.0084 

Inch, 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

/ 

••■"*"•"••■■ 

.000033 

.000038 

Elastic  limit. 

.000033 

0. 

• 

*"V66oo5o'* 

.000017 

.003233 

.003183 

.007800 

.004567 

.011700 

.003900 

■ 

16.000 

1    16,600 

10.000 
10.600 
17,000 
17,600 
18,000 
18.600 
19,000 
19,600 
19,900 
19,000 

Micrometer  removed. 

•  ^••■. •.••.. 



Ultimate  strength. 
Load  at  time  orraptare. 

General  eummary. 


TensOe  ttrengtli  per  sqiiareineli  of  original  section... poonds.. 

IQastioUinit  per  sanare  Inch  of  original  section do 

SlongatUm  per  tnoQ  aifler  mptare inch.. 

lOangatioii  per  inehmider  strain  at  elasticlimit do.... 

Bednotieii  in  diameter  att  point  of  mptnre do 

XednotiimlnaieA  after  rupture,  per  centum  of  original  section 11.- 

Position  of  rapture «- ".75  from  middle  of  stem 

Cnaneter  of  Droken  rarlko^  graonlar,  radiating  from  a  dull  spot  at  the  oiroumference  where  the 

iraoture  Desan.   fraoture  began  at  one  side. 
SUmgationof  Inehseetions f,o$,  ".00,.  ".07  (".08  fractured  section),  ".07,  ".06 


79,840 

80,000 

0.0088 

.001138 

.034 
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TESTS  OF  IRON  AND  StEfiL. 


No.  373. 


Tension  Test. 
Mark  on  bar,  17 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elonffation 
per  mob. 

SaccessiTe 

eloniratioii 

per  inch. 

Permanent 
set. 

SncoesslTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pound*. 

250 

1.250 

2,500 

3,750 

6,000 

5,250 

6,600 

5,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8.750 

0,000 

9,230 

0,500 

9,750 

10,000 

10,250 

10,500 

10,760 

11,000 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20, 000 
21.000 
22,000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28.000 
29,000 
80,000 
Sl.OiO 
82, 000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
SO,  000 
40,000 
41.000 
42.000 
43,000 
44.000 

Inch. 
0. 

.000117 
.000317 
.000483 
. 0006SO 
.  000607 
.000717 
.000767 
.OOOt^OO 
.000833 
.000867 
.000000 
.000933 
.000907 
.001000 
.  001060 
.001100 
.  001117 
.001167 
.001200 
.001260 
.001283 
.001333 
.001383 
. 002200 
.00  JO  17 
.004783 
. 005317 
.  006483 

Inch. 
0. 

.000117 
.000200 
.000106 
.000167 
.000017 
.000050 
.000050 
.000033 
.000033 
.000034 
.OOOOIQ 
.000033 
.000034 
.000033 
.000050 
.000050 
.000017 
.000050 
.  000033 
.000050 
.  000033 
.000050 
.000060 
.  000817 
.  001717 
.000866 
.000534 
.001166 

Ineh. 
0. 

.000033 
.000033 
.000050 
.000050 

0. 

.000033 
0. 

.000017 
0. 

Tnitlalload. 
EJasUo  limit 

.000083 

.000038 

..... .1 .... . 

.000100 

.000100 

•***••"••■• 

.000117 

.000017 

.000950 

.000838 

1 

1 

11.250    <        45,000 
11,500    ,        46,000 
11,750    '        47,000 
12, 000            48.  000 
12. '^50             40.  COO 

.007083           .000600 
.  007780          .  000067 
.  008233          .  000483 
.009583     !       .001350 

.005460    j      .004500 

.009883 
.010550 
.011867 
.013800 
.015017 
.Or7083 
.019300 
.020967 

.000300 
.000667 
.  001317 
.001033 

12,500 
13.000 
13,500 
14,000 
14,500 
15,  000 
i:).5Q0 
15, 920 
« 

50,000 
62,000 
64,000 
66.000 
58,000 
60,000 
62, 000 
63,680 

.008000 

.008160 

.002117 
.001166 
.002217 
.  001667 

Ultimate  strength. 

General  summary. 

Speciflo  graTitj 7.8519 

Mardness 17.215 

Tensilo  strength  persqaareincli  of  original  section ponnds..      63,680 

£la8ticliniit  per  square  inch  of  original  section do...      39,000 

Elongation  per  inch  after  ruptnro inch..      0.0217 

Eloutnition  per  inch  nodcr  strain  at  elastic  limit do...    .001383 

IteducHon  in  diuneter  at  point  of  rupture do...         .004 

Keduction  inareaaftermptnte,  per  centum  of  original  section 1.5 

Position  of  rupture at  the  neck 

Chiracter  of  broken  surface granular 

Elongation  of  inch  secUons ".08,  ".02,  f. 02,  ".08,  ^.02,  ".08 
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So.  374. 


Tension  Test. 
Mark  on  bar,  18 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
p«r  inch. 

Saccesalve 

eloDftation 

porinoh. 

Pomianent 
Bet. 

Snccessive 

Iiernianent 

set. 

Kemarka. 

Total. 

Persanare 
inch. 

Poundi. 

250 

1,250 

2,600 

8.750 

6,000 

6,250 

6.500 

6,750 

6,006 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8.750 

9.000 

9.250 

9,600 

9,750 

10.000 

10.250 

10,  500 

10,750 

11.000 

11,250 

11,500 

11.750 

12.000 

12,250 

12.500 

18, 000 

13.500 

14.000 

14,600 

15,000 

15.600 

16,000 

16,500 

17,000 

17,500. 

18,000 

18,500 

19.000 

10,500 

19,800 

Poundt. 
1,030 
5,000 
10.000 
15,000 
20. 000 
21,  000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40.000 
41.000 
42. 000 
43,000  , 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68, 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
79,200 

Inch, 
0. 

.000117 

.000283 

.000433 

.000583 

.000600 

.000638 

.000687 

.000700 

.000733 

.000800 

.000633 

.000867 

.000883 

.  00U033 

.000067 

.001017 

.001050 

.001100 

.001133 

.001150 

.00^217 

.001383 

.002383 

.003407 

.004300 

.005300 

.006250 

.007133 

.007550 

.008188 

.00if967 

.000833 

.  010633 

.011483 

.012833 

.014500 

.016033 

.018367 

.020317 

.0233 

.0258 

.0300 

.0317 

.0342 

.0383 

.0417 

.0450 

.0533 

Inch. 
0. 

.000117 
.000166 
.000150 
.0001^0 
.000017 
. 000033 
.000034 
.  0U0033 
.  000033 
. 0U0067 
.000033 
.  000034 
.000016 
.  000050 
. 000034 
.000050 
.  000033 
.  000050 
.000033 
.000017 
.  000067 
.  000060 

.ooh'oo 

. OO1084 

.  oouwrj 
.ooiuuO 

.  OOOO-iO 
.  000^83 
.  000417 
.  00(i0;j3 
.  000784 
.  000806 
.  000800 
.  000850 
.  001350 
.001667 
.001533 
.002334 
.0019501 
. 002983 
.  0025 
.0042 
.0017 
.  0025 
.0041 
.0034 
.0033 
.0083 

Inch. 

0. 

0. 

0. 

.000017 
.000017 

Inch. 
0. 

Initial  load. 

.000017 
0. 

.000050 

.000033 

• 

ElAMtio  limit. 

.000067 

.000017 

.030100 

.000033 

1 

t 



.662i33 

.003033 

'"  ".'005067" 

*  ".003834" 

..••  ••  ...... 

.000533 

.003566 

1 

,-,,--- 

MiftminfttAr  mmoYAd. 



1 

1 

Snapping  sounds. 
Ultimate  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      79,200 

Elastic  limit  per  saoare  inch  of  originaTaoction do 36  000 

Elongation  per  inen  after  rapture inch..      0.0517 

Elongation  per  inch  under  strain  atelaaticlimit do..!!    .001150 

Seduction  in  diameter  at  point  of  rupture not  obtained 

Beduction  in  area  after  rupture,  per  centum  of  original  section not  obtained 

Position  of  rupture ^ • at  the  neck 

Character  of  broken  surface granular 

SlongaUon  of  inch  secUona «.04,  /'.06,  ".06,  ".06,  "M  ('"!o5'ftrac't"ured  section) 
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JTo.  401. 


Compression  Test. 

Mark  on  bar,  19 

Length,  8''.738. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

There  were  t\^o  blow-holes  in  sight  when  the  bar  was  If ^'  diameter, 
one  '^20x'M0,  2 J''  from  end  nearly  turned  outj  one  'MOx'MO  did  not 
turn  out  when  bar  was  brought  to  finished  size.  Numerous  small  pin- 
holes in  sight. 


Applied  loads. 

Compres- 
sion per 
inch. 

Saooessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Total. 

Per  square 
incn. 

PoundM. 
600 
5,000 
10. 000 
1.5.000 
20. 000 
21,000 
22,000 
23,600 
24, 000 
25,000 
26,  000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,  UOO 
35,000 
36. 000 
37,000 
38,  000 
39,000 

40,000 

41,000 
42,000 
43, 000 
44,000 
45, 000 
46.000 
47, 000 
48,000 
40,000 
50, 000 
67, 400 
60,000 

Pounds. 
500 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24. 000 
25.000 
26,000 
27,000 
28,000 
20,  (TOO 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37. 000 
38.000 
39,000 

40, 000  5 

41. 000 
42,000 
43, 000 
44,000 
45, 000 
40,000 
47,000 
48,Q00 
49,000 
50,000 
67,400 

Inch. 
0. 

.000100 
.000250 
.000417 
.000600 
.0001.17 
.000667 
.000717 
.000767 
.  000800 
.  000833 
.  00U867 
.000900 
.  001J933 
.000967 
.  00098:* 
.001033 
.001067 
.001100 
.001133 
.001183 
.001217 
.001250 
.001283 
.0«)1367 
.  001500 
.  0r>5833 
. 007000 
.007917 
.008417 
. 008917 
. 009467 
.010100 
.010067 
.011333 
.  012067 

Inch. 
0. 

.000100 
.000150 
.000167 
.000183 
.000017 
.000050 
.000050 
.000050 
.000033 
.000033 
.000034 
.000033 
.  000033 
.00002)4 
.000016 
.  0a(»050 
. 000034 
.  000033 
.000033 
.  000050 
.000034 
.  000033 
.000033 
.000084 
.  002133 
.002333 
.001167 
.000917 
. 000500 
. 000500 
.  000550 
.000633 
.  000.567 
.000666 
.000784 

0. 
0. 
0. 
0. 
.000017 

Inek,  • 
0. 

TnitUl  kMd 

Elastic  limit. 
Bapid  defLsotion. 

Ultimate  strength. 
Load  sustained  wtfen  teat 

.000017 

.000033 

.000016 

.000050 

.000017 

.000067 

.000017 

' 

.000083 

.000016 

.010167 

.010084 

was  discontinned. 

General  summary. 

Elastic  limit  per  nqiiare  inch  of  original  section ponnds..      89,000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..  0.001283 

Ultimate  ntrencrth  per  square  inch  of  original  section pounds..      67,400 

Manner  of  failure ...••....••........  triple  flexure 

Middle  deflection  after  the  test "M 
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No.  402. 

Compression  Test. 
Mark  on  bar,  20 
Length,  8''.742. 
Diameter,  V'.129. 
Sectional  area,  1  sqaare  inch. 

Blow-bole  i"  X  i"  near  the  middle  of  bar  j  also  one  ^"  diameter  near 
the  end. 


AppU«dlo«dL 


ToteL 


500 

S,000 
10,000 
18.000 
20,000 
21.000 
22,000 
2»,000 
24,000 
25,000 
26,000 
27,000 
2a  000 
20,000 
80,000 
.31,000 
82,0(K> 
83,000 
84,000 
85,000 
80,000 
87.000 
88.000 
30,000 
40,000 
83,000 
88,600 
30.000 
30,500 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49.000 

50,ooa 

05,980 
60,000 


PerMnare 
inon. 


Pound§. 
500 
5,000 
10,000 
15,000 
20,000 
21,000 
22.000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
85,000 
36,000 
87.000 
38.000 
30,000 
40,000 
38,000 
38,500 
80.000 
89,500 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,880 


Conpi 
•ion  per 
inoh. 


Ineh. 
0. 

.000138 
.000300 
.000438 
.000688 
.000667 
.000700 
.000750 
.000783 
.000817 
.000833 
.000867 
.000900 
.000033 
.000067 
.001017 
.  OOlOoO 
.001083 
.001117 
.001150 
.001200 
.001233 
.  001300 
.001350 


SaooessiTe 

compres* 

•ion  per 

inon. 


Ineh. 
0. 

.000133 
.000167 
.000133 
.000200 
.000034 
.  000033 
.0U0050 
.000033 
.000034 
.000016 
.000034 
.000033 
.  00003:1 
.  000034 
.000050 
.  00003  J 
.000033 
.000034 
.000031 
.000050 
.  04  0033 
.000067 
.000060 


Permanent  Saccewire 
«lv  permanent 

•®^*       I        set. 


Inch. 

0. 

0. 

.000017 
.000017 
.000033 


Ineh. 


0. 


.000050 


.000067 


.000100 


.002217 

.000867 

.00^400 

.000183 

.002767 

.  000367 

.003560 

.000783 

.004600 

.001050 

.  OOSOfiO 

001360 

.006683 

.  000733 

.007450 

.000767 

.008067 

.000617 

.  008717 

.000660 

.009250 

.  000)33 

.000750 

.  000500 

.010260 

.000500 

.010307 

.000617 

.011500 

.000633 

. 003207 


007067 


.000017 
0. 
.000016 


000017 


000017 


000033 


.003167 


Remarka. 


Initial  load. 


Elastic  liniiL 

Sustained  momentarily, 
then  pressure  fell,  ac- 
companied by  deflec- 
tion of  the  bar. 


.003800 


Ultimate  strength. 
Load    BunfalDod   when 
test  was  diftcontlnuod. 


General  summary. 

Slastlcllmlt  per  square  inch  of  original  section pounds..      39,000 

Compression  per  inch  under  atress  of  elastic  limit inch..  0.00i:<50 

intimate  strenirtii  per  square  inoh  of  original  section pounds..      65,080 

Manner  of  failure triple  flexure ;  metal  ruptured  in  vicinity  of  blow- hole  at  middle  of  bar 

Middle  deflection  after  the  test ''.ue 
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No.  403. 


Compressum  Teat. 
Mark  on  bar,  21 
Length,  8''.837. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loAda. 

Comprea- 

sioD  per 

inon. 

SaooemiTo 

oomprea- 

sion  per 

inch. 

Permanent 
aet. 

SaooeaslT« 

peimanent 

aet. 

Bemarla. 

TotaL 

Per  aanare 
inon. 

Pounds. 
500 
5,000 
10, 000 
15,000 
20,000 
21,000 
22,000 
23,000 
24. 000 
25.000 
26.000 
27,000 
28,000 
29, 000 
30,000 
81.000 
32,000 
33,000 
84,000 
85,000 
86, 000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
4t,000 
45.000 
40.000 
47,000 
48,000 
40,000 
50,000 
74.800 
50,000 

Pounds. 
600 
6,000 
10,000 
15,000 
20,000 
21,000 
22.000 
23,000 
24, 000 
25.000 
26, 000 
27, 000 
28,000 
29.000 
30,000 
81,000 
82,000 
83.000 
34.000 
85,000 
36,000 
87,000 
88,000 

,  89,000 
40, 000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
^4,800 

Inch. 
0. 

.000150 
.000300 
.000483 
.000667 
.000683 
.000733 
.000767 
.000800 
.000833 
.000867 
.000917 
.000950 
.000967 
.001000 
.001033 
.001067 
.  001100 
.001133 
.001167 
.001200 
.001233 
.  001267 
.001300 
.001383 
.001367 
.001417 
.001460 
.001467 
.001617 
.001683 
.001650 
.004033 
.005617 
.006167 

Ineh, 
0. 

.000150 
.000150 
.000183 
.000184 
.OiKMlO 
.000050 
.000034 
.000033 
.000038 
.000034 
.OOOOM) 
.000033 
.0000)7 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000034 
.0000.13 
.000033 
.000034 
.000033 
.000033 
.000034 
.  000050 
.0U0033 
.000017 
.000050 
.000066 
.000067 
.003283 
.000664 
.000550 

Inch. 
0. 

.000017 
.000017 
.000050 
.000067 

IndL 
0. 

.000017 
0. 

.000088 

.000017 

Initial  loud. 

• 

• 

Elaatio  limit 

Bapid  defleotion. 

intimate  atrength. 
Load  enatained  when 
teat  waa  dlsoontiBued. 

.006067 

a 

.000088 

.000016 

.000088 

0. 

.000100 

.000017 

.000133 

.000038 

.004317 

.004184 

Oenerdl  summary. 

Elaatio  limit  per  eqnare  inch  of  original  aeotion Doonda        4iL0flo 

Compreislon  per  inch  under  atrosa  at  elaeticllmit *^inch"  (Looi??? 

^'^'^'f^S^^^'^'^'^''^''^'''^'^'^'''' :."//.::::iiSd;:.  hSJ 

Middle  defleotion  aftiv"thetit^..""^■^^^^*;::::;:;";::;;:;;;;;^ 
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No.  404. 


Compression  Test. 

Mark  on  bar^  22 

Length,  8^.842. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Several  small  blow-holes  were  foand  on  one  side  of  bar,  many  of 
which  turned  out  in  reducing  specimen  to  finished  size.  Spongy  spot 
i"  X  tVj  li"  from  end. 


Applied  loads. 

Comprea- 

sion  per 

inch. 

SnocessiTe 

oompreB< 

sion  per 

IncL 

Pennanent 
aet 

SaocesalTe 

permanent 

■et 

Bemarka, 

TotaL 

Per  Maare 
inch. 

Potmdi, 
500 
5,000 
10,000 
15.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25^000 
26,000 
27.000 
28.000 
29,000 
30,000 
81iP0 
82.000 
83.000 
84.000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 

41,350 

41,500 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
65,700 
50,000 

Poundt. 
500 
5,000 
10,000 
15^'00O 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26^000 
27.060 
28.000 
20.000 
80.000 
81.000  . 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38.000 
89.000 
40,000 
41,000 

41. 850  j 

41,500 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
65.700 

Inch, 
0. 

.000138 
.000317 
.000467 
.000633 
.000667 
.000717 
.000767 
.000800 
.000817 
.000833 
.000850 
.000900 
.000950 
.001000 
.001017 
.001067 
.001100 
.001133 
.001150 
.001167 
.001217 
.001250 
.001300 
.001333 
.001367 
.001400 
.001883 
. 002333 
.002750 
.003650 
.004183 
.004550 
.004833 
.005200 
.005600 
.006067 
.006433 

Inch. 
0. 

.000188 
.000184 
.000160 
.000166 
.000034 
.000050 
.000050 
.000033 
.000017 
.000016 
.000017 
.000050 
.000050 
.000050 
.000017 
.000050 
.000038 
.000033 
.000017 
.000017 
.000050 
.000033 
.000050 
.000083 
.000034 
.  000033 
.000483 
.000450 
.000417 
.000900 
.000483 
.000417 
.000283 
.  000367 
.000400 
.000467 
.000366 

Inch. 

0. 

0. 

.000067 
.000088 
.000083 

Inek, 
0. 

"VooooS" 

.000010 
0. 

Initlalload. 

• 

■ 

Elaatlo  limit. 
Paroeptible  defleotioiL 

Ultimate  strength. 
Load  SQStained  when  test 
was  diseontinned. 

.000100 

.000017 

.000117 

.000017 

.000117 

0. 

.000117 

a 

.002900 

.002788 

.004633 

.001788 

■ 

General  eumfnary. 

Elastic  limit  per  square  inch  of  original  section pounds..  41,850 

Compression  per  indi  under  stress  at  elastic  limit inch..  0.00140O 

intimate  strength  per  square  inch  of  original  section pounds..  65^700 

Hiuinerof  failure triple  flexure 

Xiddle  deflection  after  the  test ^ ,....,....  ".89 

S.  Ex.  36 U 
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'     'So.  3. 

Transverse  Test 


Mf? 


J 


^ 


sa' 


Mark  on  bar,  23 
Diameter,  1".129. 
Loaded  at  the  middle. 
End  supports  2C  apart. 


Appliod  loads. 


TotoL 


Poundi. 

0. 

56 

118 

169 

226 

282 

839 

805 

452 

608 

566 

621 

678 

734 

791 

847 

004 

060 

1,017 

1,078 

1,130 

1,186 

1,243 

1,200 

1,856 

1,412 

1,468 

1,525 

1,581 

1,638 

1,694 

1,751 

1,807 

1,864 

1,920 

1,977 

2,083 

2,090 

2,146 

2,203 

2,250 

2,316 

2,872 

2,429 

2,485 

2.642 

2,698 

3,654 


Haximnm 
fiber  strun. 


Poundi. 
0. 

2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
2U,000 
22,000 
24,.000 
26,000 
28^000 
80.000 
82,000 
84,000 
86,000 
88.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 


Defleotton. 


Jneh, 

0. 

.0040 
.0083 
.0119 
.0160 
.0195 
.0235 
.0275 
.0315 
.0849 
.0385 
.0418 
.0452 
.0488 
.0521 
.0560 
.0597 
.0635 
.0678 
.0708 
.0747 
.0795 
.0829 
.0867 
.0908 
.0945 
.09J4 
.1038 
.1080 
.1131 
.1190 
.1270 
.1340 
.1468 
.1662 
.1918 
.2201 
.2497 
.2850 
.8814 
.8740 
.40 
.45 
.51 
.55 
.61 
.68 
.75 


Defleotioa 
■et 


Inch, 
0. 


.0001 


.0006 


.0009 


.0017 


0027 


0075 


0547 


k  •  «  •  »••  •  •  V 


E  =  82,600,000  betwMn  10,000  «od  50,000  pounds. 
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Applied  loads. 

Deflection. 

Totftl. 

Maximum 
fiber  strain. 

1 
1 

Pounds. 

Pounds. 

Indies. 

2,711 

96,000 

'?       1 

2,708 

98,000 

.84        ' 

2,821 

100,000 

.01 

2,880 

102,000 

.97 

2,937 

104,000 

1.04 

2,098 

106,000 

l.ll 

8.050 

108.000 

1.20 

8.106 

110, 000 

1.20 

3,163 

112,000 

1.37 

8. 219 

114.  OOO 

1.4A 

8.276 

116,000 

1.55 

3,332 

118,000 

1.6( 

8,389 

120,000 

1.73 

8,445 

122,000 

1.83 

8,502 

124.000 

1.08 

8.558 

126,000 

2.11 

8,615 

128,000 

2.33 

3.671 

130,  000 

2.40 

8.728 

132,000 

2.60 

3,784 

134.000 

2.88 

3,841 

136,  000 

8.30        < 

8,860 

136,680 

4.00 

Deflection 
set. 


Inch. 


Spc  cimcn  drew  off  the  end  bearings. 


The  metal  on  the  tension  side  opposite  the  middle  bearing  showed  in- 
cipient  fractares. 
Permanent  deflection,  4".20. 

No.  4. 
TraiMverse  Test 


so: 


Mark  on  bar,  24. 
Diameter,  l'M29. 
Loaded  at  the  middle. 
End  supports  W  apart. 


Applied  loads. 

DefloctioD. 

Deflootion 
sot. 

Total. 

Maximum 
fiber  strain. 

Remarks. 

Pounds. 
0. 
66 
113 
169 
226 
288 
889 
896 
463 
608 

Povnd*. 
0. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

IneK. 

0. 

.0040 
.0081 
.0120 
.0160 
.0194 
.0240 
.0278 
.0310 
.0349 

Inch. 
0. 

.0002 
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Applied  loads. 


Total 


Iffaodmixm 
fiber  straiii. 


Plnrndt. 
66S 

821 
678 
734 
791 
847 
904 
960 
1,017 
1,073 
1,180 
1.186 
1,243 
1.299 
1,366 
1,412 
1.468 
1.525 
1,581 
1,638 
1,694 
1,751 
1,807 
1,864 
1,920 
1,977 
2,033 
2,090 
2,146 
2,203 
2,259 
2,316 
2,872 
2,429 
2,486 
2,642 
2,698 
2,654 
2,711 
2,768 
2.824 
2,880 
2,937 
2,993 
8,050 
8,106 
8,163 
8,219 
8,270 
8.332 
8,889 
8,446 
8,502 
8,558 
8,016 
8,671 
8.728 


PSmiimU. 

20,000 

22,000 

24,000 

26,000 

28,000 

80.000 

82,000 

84,000 

86,000 

88,000 

40,000 

42.000 

44,000 

46,000 

48,000 

60,000 

62,000 

64,000 

56,000 

68.000 

60,000 

62,000 

64,000 

66,000 

68,000 

70.000 

72,000 

74.000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88.000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

1^000 


Deflection. 


InehtB. 
.0388 
.0430 
.0468 
.0510 
.0545 
.0578 
.0617 
.0651 
.0688 
.0723 
.0765 
.0811 

.0851« 

.0888 

.0929 

.0968 

.1010 

.  1052 

.1003 

.1142 

.1198 

.1260 

.1325 

.1436 

.1580 

.1857 

.2198 

.2539 

.3000 

.3506 

.8942 

.45 

.60 

.55 

.60 

.67 

.78 

.79 

.86 

.94 

LOO 

1.08 

1.16 

1.84 

1.38 

1.41 

1.61 

1.60 

1.76 

1.83 

1.08 

2.16 

2.80 

2.51 

2.78 

8.07 

8.87 


Deflection 

Mt. 


Inch. 
.0003 


.0009 


.0011 


.0024 


.0060 


.0470 


Hj»^«.f\f, 


E =31,400,000  pouods  between  10,000  and  50,000 
poonds. 


Mazimnm  load  reaohed. 


When  the  deflection  reached  6.06,  the  specimen  drew  off  the  eud 
bearings. 

^o  indications  of  rnptnre  of  the  metaL 
Permanent  deflection,  4:"M. 
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Bursting  Test 

4 —        eCoo  tUcon,      — » 
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bore. 

Mark  on  cylinder,  25. 

Cylinder  and  reservoir  charged  with  water. 

Length  of  bore  of  cylinder  exposed  to  iatenial  pressare,  inclndinfr 
copper  and  leather  checka  and  packings,  4" .56. 


AppKea  l0B<)s  on 

d"ii% 

Hem.rlt                                           ' 

TotaL 

'"cr" 

Pounds 

PouiuU. 

LOOO 

1,000 

i«k. 

Initial  ]<ud. 
UtilmiuD  load  reached. 

0. 

.ooii 

.MM 

While  loads  were  applied,  the  cylinder  was  covered  with  casvas, 
which  was  removed  after  each  loading  to  ailmit  of  measuring  the  distor- 
tion in  diameter  while  under  the  initial  load. 

After  the  enlargement  caused  by  86,512  poands  per  square  inch  had 
been  determined,  the  cylinder  was  subjected  to  a  pressure  of  30,000 
pounds  per  square  inch  nncovered.  There  was  no  evidence  of  porosity 
under  this  pressure. 


C9t  TESTS  OP  IRON  AKD  STEEL. 

Dimensions  of  cylinder  after  having  been  loaded  ti'itii  86,513  pounds 
per  square  inch,  internal  pressure : 


•<-JJ}13  - 

A  crack  ^"  long  was  developed  in  the  bore,  1".S  from  the  end  of  the 
c,\limler. 

I'our  sjiongy  spots  of  metal  at  one  end  of  the  cylinder,  varying  in 
diameter  from  ^"  to  i". 

Bunting  Teat 


Mark  on  cylinder,  26. 

Cylinder  and  resorvoir  charged  with  water. 


TESTS  OF  lEOS  AND   STEEL. 


Applied 


ofiubldln     I 
Cflindar      1 


i 

The  cylinder  bnrst  into  two  pieces.  The  lines  of  fracture  were  nearly 
parallel  to  the  axis  of  the  cylinder,  and  separated  it  into  parte  which 
weighed  3  ponnds  3  onnces,  and  2  pounds  lOJ  ounces,  respectively. 

The  line  of  fracture  on  one  side,  A,  as  showa  by  the  sketch,  was  irrepr- 
ular,  tendinis  to  branch  out  at  one  end.  The  fractured  surface  was 
granular,  and  flaky,  radiating  from  the  center. 

Two  small  blow-holes  are  in  the  plane  of  fracture;  one  is  ^"  from  the 
middle  of  the  bore,  and  one  3"  from  the  middleof  thelength  of  the  cylinder 
at  the  circumference.    It  is  thought  this  side  was  the  first  to  fracture. 

The  fracture  of  the  opposite  side  was  more  direct  from  end  to  end. 
Its  appearance  was  granular,  radiating  from  a  point  at  the  bore  mid- 
way ita  length. 

The  walls  of  the  cylinder  were  reduced  in  thickness  ".05  at  the  mid- 
dle. 

Maximum  diameter  of  bore,  1".15. 

The  copper  check  at  lower  end  of  cylinder  was  expanded  to  1".04 
diameter;  at  the  upper  end  the  ckeck  ras  expanded  to  1".03  diameter. 
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TESTS  OP  IRON   AND  STEEL. 
Bursting  Tett. 


harg 

Mark  on  cylinder,  27. 

Cylinder  and  reservoir  charged  with  distilled  water. 
Five  spots  of  Bpou{;y  metal  were  observed  in  finishing  this  cylinder. 
All  tamed  ont  except  one.    Maximum  size  of  spots  ".20  x  ".20. 


Appllert^lo^d.^on 

Boiiarki. 

Total. 

"^'sr 

Pound.. 

«.000 

sb; 125 

1.07S 

Fomdt. 

1,000 

40,000 

1,000 
bo!  000 

BSIOOO 

i 

.'ooos 
.ooos 

Initial  load. 
Bantiut  pieuDie. 

.001 

.wra 

.008 

.w» 

.013 

The  cylinder  bnrstinto  two  pieces.  The  lines  offractnre  were  nearly 
parallel  to  the  axis  of  the  cylinder,  and  separated  it  into  parts  weighing 
3  pounds  6J  ounces,  and  2  pouiid8  7  ounces,  respectively. 

The  fi'actnres  were  gniiiulur,  radiatina;  Iroin  points  along  the  bore  on 
one  fractured  surface.  It  is  thought  fracture  occurred  first  in  thissor- 
face. 


TESTS   OF   JfiON  AND  STEEL. 
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The  opposite  fractured  surface  had  two  distinct  centers  of  radtatiOD, 
situated  1"  and  IJ",  respectively,  from  tlie  ends  of  the  cylinder. 

In  tbe  large  fragment  a  longitudinal  seam  was  opened,  6Xtendii]gfh>m 
ooe  end  along  the  bore  a  distance  of  2}"  and  ".55  deep. 

The  copper  check  at  the  lower  end  was  enlarged  to  1",02  diameter. 
At  the  upper  end  the  check  was  enlarged  to  1".03  diameter. 

Minimum  thickness  of  walls  ".71. 

Bursting  Tett. 

•—  »'S03  — • 


Mark  on  cylinder,  28. 

Cylinder  and  reservoir  charged  with  distilled  water. 


Applied  loud*  on 
pbtouDfreHiToir. 

^u. 

Total. 

'".•S" 

Found: 

1.07* 

II 

lioTS 

soisoo 

l.OOO 
MOM 

il«oo 

llooo 
4S.I10D 
1,000 

*?« 

1.000 

74,«I!4 

Inch. 

ioous 

:0005 

.0005 

-OHS' 

698  TE8T8  OP  JEON  AND  STEEL. 

Tbe  bydraatic  pressure  was  gradaally  increased  and  enstalned  by  tiie 
cylinder  until  74,ij84:  pouuds  per  square  iuch  oq  the  pistou'of  tbe  resui- 
voiriv»3  reachei],  when  suddenly  the  pressure  fell,  uDaocompaaied  bote- 
ever  by  aoy  sounds  of  rupture. 

Upon  reinoviil  from  the  testing  machine  there  were  found  four  lines 
of  rupture  in  tbe  snrfaue  of  the  liore  from  J"  to  IJ"  loop. 

On  tbe  extfirior  surface  a  crack  ".10  long  was  developed ;  this  was  in 
that  part  of  the  cylinder  oontainiug  the  interior  cracks,  but  not  directly 
opposite. 

Slceteh  skowing/orm  of  cylinder  after  the  test. 
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18.— 8''  HTCE  SHOT. 

CAST  IRON  FROM  WATEBTOWN  ARSENAL  FOUNDRY. 
[EloD|s»tion  of  ban  UToa.  444, 445,  and  448,  measured  with  triple  mtorometer.] 

Fo.  444. 
Marks  on  bar,  7 
Diameter,  '^564. 
Sectional  area,  .25  square  incM. 

SECTION  A. 


Applied  loada. 


TotaL 


Pounds, 
250 
600 
750 
1.000 
1.250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,500 
8,760 
4.000 
4,250 
4.500 
4.750 
5,000 
5,280 


Per  square 
inch. 


Pounds, 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13. 000 

14,000 

15. 00  J 

16.000 

17.000 

18,000 

19.000 

20,000 

21,120 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000133 
.000233 
.000833 
.000433 
.000500 
.000507 
.000633 
.000767 
.000833 
.000067 
.001033 
.001167 
.001267 
.001400 
.001533 
.001700 
.001900 
.002233 


Saooeesire 
elongation 
per  inoh. 


Inch. 
0. 

.000100 
.000033 
.000100 
.000100 
.000100 
.000067 
.  000067 
.000066 
.000134 
.000066 
.000134 
.000066 
.  000134 
.000100 
.000133 
.  000133 
.000167 
.000200 
.000333 


Permanent 
set. 


Inch, 


.000533 


Snocessive 

permanent 

set. 


Bemarks. 


Inch. 


0. 

0. 

0. 

0. 

.000033 

.000033 

.000067 

.000034 

.000100 

.00C083 

.000233 

.000188 

InitUl  load. 


.000300 


Tensile  strengtik. 


SECTION  B. 


250 
500 
750 
1,000 
1,250 
1.500 
1,750 
2.000 
2,250 
2,500 
2,750 
8,000 
8.250 
8,500 
8,750 
4,000 
4,250 
4.500 
4,750 
5,000 
6,280 


1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17. 000 

18.000 

19,000 

20,000 

21,120 


0. 

.000100 
.000100 
.000233 
.000300 
.000433 
.000533 
.000600 
.000667 
.000833 
.000867 
.000967 
.001067 
.001233 
.001333 
. 001433 
.001600 
.001767 
.002033 
.002400 


0. 
.000100 

0. 

.000183 
.000067 
.000133 
.000133 
.000067 
.000067 
.000166 
.000034 
.000100 
.000100 
.000166 
.000100 
.000100 
.000167 
.000167 
.000266 
.000367 


0. 


•000000 


0. 


.000067 

.000067 

.000067 

0. 

.000100 

.000038 

.000133 

.000038 

.000200 

.000067 

.000300 

.000100 

.000300 


Initial  load. 


Teni^ttrangth. 
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SECTION  0. 


Applied  loAdt. 

Elongation 
periuob. 

Soccessive 

elongation 

perlnoh. 

Permanent 
aet 

Saooeaaive 

permanent 

aet. 

Bemarka. 

ToteL 

PersaiuiTe 
Inoli. 

Pounds, 
250 

600 
750 
1,000 
1,250 
1.500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
8,250 
8,500 
3,750 
4,000 
4,250 
4.500 
4,750 
5,000 
5,280 

PoundM. 

1,000 

2.000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13. 000 

14.000 

15.000 

10.000 

17.000 

18,000 

19,000 

20.000 

21, 120 

Inch, 
0. 

.000063 
.  000067 
.OOOKM) 
.000167 
.000238 
.000338 
.000367 
.000367 
.000467 
.000567 
.003600 
.000700 
.000767 
.000900 
.001067 
.001200 
.001300 
. 001433 
.001767 

Ineh: 

0. 

.000038 
.000034 
.000033 
.000067 
.000006 
.000100 
.000034 

0. 
.000100 
.000100 
. 000033 
.000100 
.000067 
.000133 
.000167 
.000133 
.000100 
.000133 
.000334 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

%i- 

^000033 

—.000038 

— . 000100 

—.000067 

—.000100 

0. 

—.000100 

0. 

— . 000033 

-.00(067 

000067 

.000100 

.000233 

.000106 

Speoiflc  gravity,  7. 2306. 

Fractared  at  neok.    Appearance,  gray  mottled. 


No.  445. 
Mark  on  bar,  8 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


SECTION  A. 


Applied  loads. 

Elongation 
per  inch. 

Saoceasive 
eIon{:ation 
per  moh. 

Permanent 
aet 

Successive 

permanent 

aet 

• 

Kemarka. 

« 

Total. 

Per  sqnare 
iuon. 

Poundt. 
260 
600 
750 
1,000 
1,250 
1.600 
1,750 
2,000 
2,250 
2,500 
2.750 
8,000 
8,250 
3,600 
8.750 
4,000 
4.260 
4»4» 

Pound: 

1,000 

2,000 

8.000 

4.000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

17.680 

Inch* 
0. 

.000288 
.000400 
.000533 
.000688 
.000788 
.000888 
.000988 
.001000 
.001138 
.001200 
.001333 
.001433 
.001567 
.001667 
.001888 
.001967 

Inch. 
0. 

.000233 
.000167 
.000138 
.000100 
.000100 
.000100 
.  000100 
.000067 
.000138 
.000067 
.000183 
.000100 
.000134 
.000100 
.000166 
.000184 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

.000233 

.000238 

.000800 

.000067 

.000333 

.ClM)083 

.000400 

.000067 

.000500 

.000100 

I 
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SECTION  B. 


Applied  liMda. 

EIoDfcatioii 
perinoh. 

SaooestlTe 

olonntion 

perinoh. 

Pennanent 

seb. 

Snooes^Te 
ponnanent 

Mt. 

• 

Semarki. 

Total 

PeraqnAre 
inch. 

FimndM, 
250 
500 
750 
1,000 
1,250 
1,600 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
8.250 
8,500 
8,750 
4,000 
4.250 
4,420 

Powndi, 
1,000 
2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

17,680 

JfMA. 

0. 

.000038 
.000067 
.000100 
.000200 
.000238 
.000333 
.000433 
.000500 
.000638 
.000733 
.000867 
.000967 
.001133 
.001200 
.001838 
.001567 

Inch, 
0. 

.000033 
.000034 
.000038 
.000100 
.000088 
•  000100 
.000100 
.000067 
.000138 
.000100 
.000134 
.000100 
.000166 
.000067 
.000138 
.000234 

Inch. 
0. 

Jneh, 
0. 

Initial  load. 
Tenrile  atrangth. 

~%  000100 

—w  000100 

-.000100 

0. 

-.000100 

0. 

-w  000087 

.000088 

—  000088 

.000084 

tt 

SECTION  G. 


250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,600 
2,760 
8,000 
8,250 
8,500 
8,750 
4,000 
4.250 
4,420 

1,000 

2.000 

3,000 

4.000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000. 

17.680 

0. 

.000038 
.000067 
.000067 
.000167 
.000200 
.000300 
.000400 
.000467 
.000567 
.000667 
.000833 
.000867 
.001000 
.001100 
.001233 
.001400 

0. 

.000038 
.000034 
0. 

.000100 
.000038 
.000100 
.000100 
.000007 
.000100 
.000100 
.000166 
.000034 
.000138 
.000100 
.000188 
.000167 

0. 

0. 

Initlalload. 

-^000188 

-^000188 

-s  000188 

0. 

-V  000100 

.000088 

—.000100 

0. 

.000000 

.000100 

TonaOo  atraiigitli. 

* 

Spedflo  gravity 

Specillo  grarity  of  alioe  outside. 
Fraetnred  at  neck. 
Appearance  gray  mottled.* 


7.2068 
7.S879 
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Mark  on  bar,  6 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch 


No.  446. 


^     SECTIOir  A. 


Applied  loftda. 

ElonxBtioo 
per  inch. 

Saooessive 

eloogation 

per  inch. 

Permanent 
eet 

Saceesslve 

permanent 

•et 

Remarks. 

TotaL 

Per  Bqnare 
inon. 

Poundt, 
260 
600 
760 
1,000 
1,250 
1,600 
1.750 
2,000 
2.250 
2,500 
2,760 
8,000 
8,250 
8,500 
8,760 
4,000 
4,260 
4,600 
4,750 
5,000 
6,290 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

25^160 

Inth. 
0. 

.000067 
.000100 
.000133 
.000167 
.000200 
.000267 
.000333 
.000367 
.000433 
.000500 
.000567 
.000633 
.000733 
.000833 
.000900 
.001038 
.001183 
.001283 
.001367 

Ineh. 
0. 

.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000066 
.000067 
.000067 
.000066 
.000100 
.000100 
.000067 
.000133 
.000100 
.000100 
.000134 

Inoh. 
0. 

Ineh. 
0. 

1 

Initial  load. 
Ultimate  strength. 

0. 

-^000007 

—.000067 

—.000067 

0. 

—.000067 

0. 

—.000067 

0. 

.000033 

.000100 

SECTION  B. 


250 
600 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2.250 
2,600 
2,760 
8,000 
8,250 
8,500 
8.750 
4,000 
4,250 
4,. 500 
4,750 
5,000 

a;290 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

25,160 

0. 

.000067 
.000100 
.000167 
.000267 
.000333 
.000367 
.000467 
.000533 
.000600 
.000667 
.000738 
.000800 
.000867 
.000933 
.001033 
.001133 
.  001233 
.  001367 
.001600 

0. 

.000067 
.000033 
.000067 
.  000100 
.000066 
.000034 
.000100 
.000066 
.000067 
.000067 
.000066 
.000067 
.000067 
.000066 
.000100 
.000100 
.000100 
.000134 
.000138 

0. 

0. 

Inltialload. 

0. 

' 

0. 

• 

—.000033 

—.000083 

—.000033 

0. 

0. 

.000033 

.000133 

.000138 

Ultimate  strength. 

TESTS   OF   IRON   AND    STEEL. 


705 


SECTION  C. 


Applied  loadfl. 

Elongation 
per  inch. 

Saooooaive 

elongation 

I>er  inch. 

Permanent 
Bet. 

Successive 

permanent 

set. 

Bomarks. 

Total. 

Ber  sqnare 
inch. 

Poundg. 
250 
600 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5,000 
6,290 

PoundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

25,160 

Inch, 

a 

.000167 
.000233 
.000367 
.000500 
.000600 
.000667 
.000733 
.000833 
.  000967 
.001067 
. 001133 
.001207 
.  001367 
.001433 
.001600 
.001733 
. 001833 
.002000 
.002167 

Inch. 
0. 

.000107 
.000066 
.000134 
.000133 
.000100 
.0OOD67 
.000066 
.000100 
.000134 
. 000100 
.000066 
.  000134 
.000100 
.000066 
.  000167 
.000133 
.000100 
.000167 
.000167 

iTieh. 
0. 

Inch. 
0. 

Initial  load. 

• 

intimate  strength. 

.000167 

.  000167 

« 

.000233 

.000066 

.000207 

.000034 

.  000333 

.000066 

.000400 

.000067 

.000600 

.000200 

Specific  gravity 

Specific  gravity  of  slice  inside 
Fractnred  1^'  from  neck. 
Appearance  gray,  mottled. 

S.Ez.36— 


7.M87 
7.1751 
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CAST  IRON  FROM  WATEBTOWy  ARSENAL  FOUNDRY. 

CUPOLA  IRON. 


1 


tSzf.jpr' 


SExd649) 
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Cast  iron  from  3".2  shell. 


No.  of 
test 

Numbers. 

Diameter. 

Sectlonftl 
area. 

Tensile  etrength. 

Appearance  of  fraotore. 

Total 

Per  aqaare 
inen. 

1 
2 

.504 
•  M4 

Bq,  inch, 
.25 
.25 

'   Poundt. 
5.400 
6,000 

Poundi, 
21,600 
22,400 

// 


JfaxT^^  O/^ 


SEx36491 
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Cast  trow  from  4".2  shot 


No.  of 
test. 

Knmben. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total. 

Persfluare 
inch. 

1 
2 

Jneh. 
.604 
.564 

Sq.  inch. 
.25 
.25 

Pounds. 
6,000 
6,200 

Pounds. 
24,000 
24,800 

• 

Compression  of  cast  iron  from  3''.2  shell  am&  4^^2  shot. 


Marks. 

Length. 

Diameter. 

Sectional 
area. 

Ultimate  strength. 

Total. 

- 

Per  sqnare 
incn. 

8 
3 

4 

Inthss. 
4.992 
5.000 
3.000 

Inch. 
.798 
.799 
.800 

8q.  inch. 
.50 
.50 
.50 

Pounds. 
36,200 
41, 700 
47, 000 

Pound*. 
72,400 
83,400 
94,000 

From  3''.2  shell. 
From  4".2  shot. 
rrrom4".2shot. 

Cast  iron  from  3".2  shell. 


Ko.af 
test 

•     771 
772 
773 
774 

Nambers. 

Diameter. 

Sectional 
area. 

■ 

Tensile  strength. 

Appearance  of  fractare. 

Total. 

Per  sanare 
inoli. 

1 
2 
8 

4 

Inch. 
.505 

.  505 
.505 
.505 

8q.  inch. 
.20 
.20 
.20 
.20 

Pounds. 
5. 280 
5.660 
6, 524 
5,472 

Pounds. 
26, 400 
28, 300 
27,620 
27,360 

Fine  granular. 
Fino  granular. 
Fine  granular. 
Fine  granular. 

Cast  iron  from  8''  shot 


No.  of 

test. 

Length 
cylindrical. 

Diameter. 

Sectional 
area. 

Ultimate  strength. 

Total. 

Per  square 
inch. 

Appearance  of  fracture. 

1 

3 

4 
5 

Inch. 
Grooved. 

1 
2 
2 

2 

Inch. 
.564 
.504 
.564 
.504 
.564 

Sq.  inch. 
.25 
.25 
.25 
.25 
.25 

Pounds. 
4.604 
5.  015 
ft.  270 
5,288 
4,452 

Pounds. 
18. 776 
20, 060 
21, 080 
21,  l.'>2 
17,808 

Gray  mottled. 
Gray  mottled. 
Gray  mottlixl. 
Gray  mottled. 
Gray  mottled. 

Cast  iron. 

Dimensiom. 

Ultimate  strength. 

When  oast. 

Sectional 
area. 

Appearance  of  fractures. 

It, 

Width. 

Thickness. 

Total. 

Per  square 

inch. 

1 

1 

Inches. 

Inches. 

Sq.  inch. 

Pounds. 

Pounds, 

(2.18 

1.09 

2.38 

47,600 

20,000)    Fine  granular.    Small 

May  27, 1885  <2.15 

1.09 

2.34 

44,  850 

19, 167  S 

spots  of  defective 

1(2.16 

1.12 

2.42 

51.840 

21,421) 

metal  in  each  bar. 

1(.504 

diameter 

.20 

3.060 

19,800) 

May 28, 1885   <.504 

diameter 

.  2'> 

3, 890 

19. 450  >    Fino  granular. 
19, 800  S 

l(.604 

diameter 

.20 

3,060 

From 3.2 shell  (.504 

diameter 

.20 

6,148 

30, 740  ) 

29, 650  >    TJght  gray  granular. 

31, 050  > 

_    cast        ;<.604 

diameter 

.20 

5,  930 

May21.1885   (.504 

diameter 

.20 

6,210 
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19.— TEVSILE  TESTS  OF  RIVETED  J0IHT8. 

Earlier  experiments  on  this  Itubject  made  with  single  and  doable 
riveted  lap  and  butt  joints  in  diffi^rent  thicknesses  of  iron  and  steel 
plate,  together  with  the  tests  of  specimens  prepared  to  illustrate  the 
strength  of  constituent  parts  of  joints,  are  recorded  in  the  report  of  tests 
for  1882  and  1883. 

From  the  results  thus  obtained  it  appeared  desirable  to  institute  a 
synthetical  series  of  tests,  beginning  with  the  most  elementary  forms 
of  joints  in  which  the  stresses  are  found  in  their  least  complicated  state. 
To  meet  these  conditions,  a  series  of  joints  have  been  prepared  which 
may  be  designated  as  single  riveted  butt  joints,  in  which  the  covers 
are  extended  so  as  to  be  grasped  in  the  testing  machine;  thereby  en- 
abling one  plate  of  the  joint  to  be  dispensed  with,  and  securing  the  test 
of  one  line  of  riveting. 

Such  a  joint,  made  with  carefully  annealed  mild  steel  plate  of  superior 
quality,  with  drilled  holes,  seems  well  adapted  to  demonstrate  the  in- 
fluence on  the  tensile  strength  of  the  metal  taken  across  the  line  of 
riveting,  of  variations  in  the  width  of  the  net  section  between  rivets, 
and  variations  in  the  compression  stress  on  the  bearing  surface  of  the 
rivets;  elements  which  are  believed  to  be  fundamentcd  in  all  riveted 
construction. 

This  series  comprises  216  specimen  joints,  the  thickness  of  the  plate 
ranging  from  ^^^  to  J'^  advancing  by  eighths.  The  covers  are  from  i^" 
to  A''. 

The  rivets  are  wroughtiron,  and  range  from  -^^  to  l^V'  diameter; 
they  are  machine  driven  in  drilled  holes  -^^  larger  in  diameter  than  the 
nominal  size  of  the  rivets. 

Tensile  tests  of  the  material  accompany  the  tests  of  the  joints. 

From  each  sheet  of  steel  two  test  strips  were  sheared,  one  lengthwise 
and  onecrosswise.  The  strips  were2J"  wide  and  24''  to  36"  long:  they 
were  annealed  with  the  si>ecimen  plates,  and  had  their  edges  planed, 
reducing  their  widths  to  1^"  before  testing. 

Micrometer  readings  were  taken  in  W  sJong  the  middle  of  the  length 
of  each. 

The  strength  and  ductility  appears  to  be  substantially  the  same  in 
each  direction.  But  the  practice  of  the  rolling-mill  where  these  sheets 
were  rolled  is  such  thfrf  nearly  the  same  amount  of  work  may  have  been 
given  the  steel  in  each  direction:  that  is,  lengthwise  and  crosswise  the 
finished  sheet. 

The  ingots  of  open  hearth  metal  are  first  rolled  down  to  slabs  about 
6''  thick,  then  reheated  and  rolled  either  lengthwise  or  crosswise  their 
former  direction,  as  best  suits  the  required  finished  dimensions. 

The  tensile  tests  show  among  the  thinner  plates  a  relatively  high 
elastic  limit  as  compared  with  the  tensile  strength ;  in  the  A"  plate,  the 
percentage  is  72.2,  while  with  the  f ''  plate  the  percentage  is  fbund  to 

be  53.3.  ,.i..i.      1 

It  is  noticeable  that  the  thinner  plates  particularly  exhibit  a  large 
stretch  immediately  following  the  elastic  limit,  and  the  stretchmg  is  con- 
tinued at  times  under  a  load  lower  than  that  which  had  been  previously 
sustained.  It  is  characteristic  of  all  the  thicknesses  that  a  considerable 
stretch  takes  place  under  loads  approaching  the  tensile  strength— m 
some  cases  the  stretch  increases  5  to  6  per  cent,  while  the  stress  advances 
1,000  pounds  per  square  inch  or  less. 
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Herein  is  foand  a  valnable  property  of  this  ijietal  as  a  material  for 
riveted  oonstraction.  The  stress  from  the  bearing  sarface  of  the  rivets, 
is  distributed  over  the  net  section  of  plate  between  the  rivets,  due  to  the 
large  stretch  of  the  metal,  with  little  elevation  of  the  stress,  and  a  nearer 
approximation  of  uniform  stress  in  this  section  attained  than  is  found 
.  in  a  brittle  or  less  ductile  metal. 

The  joints  were  held  for  testing  in  the  hydraulic  jaws  of  the  testing 
machine,  having  24'^  exx>osure  between  them.  A  loose  piece  of  steel  the 
same  thickness  as  the  plate  was  placed  between  the  covers  to  receive 
the  grip  of  the  jaws,  and  avoid  bending  the  cpvers. 

Ek)ngations  were  measured  in  a  gauged  lenth  of  5^',  the  micrometer 
covering  the  joint  at  the  middle  of  its  width.  Loads  were  applied  in  in- 
crements of  1,000  pounds  per  square  inch  of  the  gross  section  of  the 
plate ;  the  effect  of  each  increment  determined  by  the  micrometer,  and 
permanent  sets  observed  at  intervals. 

The  progress  of  the  test  of  a  joint  is  generally  marked  by  three  well 
defined  periods.  In  the  first  period  greatest  rigidity  is  found,  and  it  is 
thought  that  the  joint  is  now  held  entirely  by  the  friction  of  the  rivet 
heads,  and  the  movement  of  the  joint  is  principally  that  due  to  the 
elasticity  of  the  metal. 

The  second  period  is  distinguished  by  a  rapid  increase  in  the  stretch 
of  the  joint ;  attributed  to  the  overcoming  of  the  friction  under  the  rivet 
heads  and  closing  up  any  clearance  about  the  rivets,  bringing  them  into 
bearing  condition  against  the  fronts  of  the  rivet  holes.  Bivetfi  which 
are  said  to  fill  the  holes,  can  hardly  do  so  completely,  on  account  of  the 
contraction  of  the  metal  of  the  rivet  from  a  higher  temperature  than 
that  of  the  plate,  after  the  rivet  is  driven. 

After  a  brief  interval,  the  movement  of  the  joint  is  retarded,  and  the 
third  period  is  reached.  The  stretch  of  the  joint  is  now  believed  to  be 
due  to  the  distortion  of  the  rivet  holes  and  the  rivets  themselves. 

The  movement  begins  slowly,  and  so  continues  till  the  elastic  limit  of 
the  metal  about  the  rivet  holes  is  passed,  and  general  flow  takes  place 
over  the  entire  cross-section,  and  rupture  is  reached. 

These  stages  in  the  test  of  a  joint  are  well  defined  except  when  the 
plates  are  in  a  warped  condition  initially,  when  abnormal  micrometer 
readings  are  observed. 

The  difference  in  behavior  of  a  joint  and  the  solid  metal  suggests  the 
propriety  of  arranging  tension  joints  in  boiler  construction  and  else- 
where as  nearly,  in  line  as  practicable. 

The  efficiencies  of  the  joints  are  computed  on  the  b^sis  of  the  tensile 
strength  of  the  lengthwise  strips,  this  being  the  direction  in  which  the 
metal  of  the  joints  is  strained.  The  efficiencies  here  found  are  un- 
doubtedly lowered  somewhat  by  the  contraction  in  width  of  the  speci- 
mens, causing  in  most  cases  fractures  to  begin  at  the  edges  and  ex- 
tend towards  the  middle  of  the  joint. 

Of  the  entire  series,  88  joints  have  been  tested ;  the  ^"^  ^"^  and  |'' 
plates  y^t  remain. 
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DETAILS  OF  TENSION  TESTS  OF  O.  H.  STEEL  EMPLOYED  IN  CONBTBUC^ 

TION  OF  RIVETED  JOINTS. 


No.  1»200. 
\"  plate. 

arks,  A  lengthwise. 
Sectional  area,  r'.497x'M84  =  .275  square  inch. 


o 

s 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

275 

1,375 

2,750 

4,125 

6,500 

6,875 

8,250 

11,000 

11,200 

11,400 

11.600 

11. 800 

12,000 

12.200 

12,400 

12, 600 

12, 800 

13,000 

12. 600 

12, 800 

13, 000 

13,200 

13,400 

13. 600 

13,800 

14,000 

14,200 

14.400 

14,  GOO 
14, 800 
15, 000 
15, 200 
15, 400 
15,600 

15,  800 

16,  000 
16.200 
16,400 
16.600 
16, 800 
17, 000 
17, 200 
17, 340 
15,100 


Per  sqnare 


InX"  EloDgation. 


1,000 
5,0(j0 
10,000 
15, 000 
20,000 
25, 000 
80, 000 


42,180 


63,050 


0. 

.0028 
.0052 
.0074 
.0094 
.0112 
.0132 
.0172 
.0175 
.0180 
.0183 
.0188 
.0196 
.0205 
.0216 
.0237 
.0365 
.0635 
.1032 
.  1245 
.1520 
.1000 
.2460 
.270 
.306 
.825 
.350 
.367 
.395 
.440 
.48 
.60 
.54 
.56 
.60 
.65 
.70 
.78 
.83 
.05 

1.05 

1.20 

L44 


Set 


Inch. 
0. 


0. 

0.' 

'".'0002" 


Bemarka. 


Initialload. 


Elaatio  limik 


Tensile  strength. 
Load  at  time  of  flractare. 


Elongation  after  fracture,  1".67=16.7  per  cent. 
Elongation  of  inch  sections,  ''.50»,  ".19,  'Ml,  ".09,  M2, 'MS,  ".12, 
".13,  ".14,  ".14. 
Area  at  fracture,  l".21x'Ml  =  .133  square  inch. 
Contraction,  51.6  per  cent. 
Appearance  of  fracture  fine,  silky,  slight  lamination. 


TESTS  OF  IRON  AND  STEEL. 

So.  1201. 
-A"  plate. 

Marks,  B  lengthwise.  * 

Seotiooal  area,  r'.4d?x".183=.274  sqaare  iacb. 


Applied  loadi. 

I>g«.g^lMlCth. 

.^... 

Tout 

^mX" 

Set. 

Elongation  after  fractnre,  1".87=18.7  per  cent. 

Elongation  of  inch  seetious,  ".17,  ".31,  ".05",  ".17,  ".14,  ".13,  ".11,  ",09, 

Area  at  fracture,  1".27  x  ".10  =  .127  square  inch. 
Contraction,  63.7  per  cent.  ' 

Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF  IRON   AND   STEEL. 


No.  1202. 
-f^'  plate. 

Marks,  0  leDgthwIse. 
Sectional  area,  r'.498x'M93=:.289  sqaare  inch. 


Applied  IoacLb. 


Total 


Pounds. 

289 

1,445 

2,890 

4.835 

6,780 

7,225 

8,670 

10, 116 

11,560 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 
13,200 
13,000 

13,200 

13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14, 800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16,400 
16,600 
16,800 
17, 000 
17,200 
17,400 
17,600 
17,710 
15,300 


Per  Boiuure 
incn. 


Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000, 
85,000 
40,000 


In  gauged  length. 


Elongation. 


43,600 


61  280 


Inches. 
0. 

.0022 
.0045 
.0066 
.0082 
.0100 
.0110 
.0137 
.0157 
.0159 
.0161 
.0164 
-.0167 
.0169 
.0173 
.0200 
.0233 
.0300 
.0563 
.0835 
.1250 
.1500 
.2050 
.2975 
.3120 
.8200 
.340    ' 
.355 
.380 
.405 
.45 
.48 
.51 
.55 
.57 
.61 
.65 
.70 
.75 
.83 
.93 
.98 

1.10 

1.23 

1.40 

1.70 


Set 


Inch. 
0. 


0. 


0. 


0. 


.0001 


Bemarka. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 

Load  at  time  of  raptare. 


Elongation  after  rupture,  2'^09=26.9  per  cent. 

Elongation  of  inch  sections  '^24,  '^56»,  ''.26,  'M8,  'M5,  'M3,  'M5,  'M3, 
'M6,  'M3. 
Area  at  fracture,  r'.21  x  'M2  =  .145  square  inch. 
Contraction,  49.8  per  cent. 
Appearance  of  firactore  silky,  lamellar. 


TESTS  OF  IRON -AND   STEEU 

ITo.  1203. 
A^'  plate. 

Marks,  D  lengthwise. 
Sectional  area,  1^^499  x  ".1S6  =  .279  square  inch. 
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Applied  loftds. 

In  gMigad  length. 

/■ 

Total 

PerMTiAre 
inch. 

Blongation. 

Set. 

Poumdi. 

279 

1,896 

2.790 

4.186 

6^680 

6.976 

8,870 

9,766 

11,160 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

13,200 

13.400 

13,600 
13,800 
14,000 
14,200 
14,400 
14.600 
14.600 
15,066 
15. 345 
15. 024 
15.903 
16,182 
16, 461 
16,740 
17,019 
17,294 
17, 577 
17.690 
14,900 

Poundt. 

1,000 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

85,000 

'40,000 

XndUf. 
0. 

.0014 
.0035 
.0056 
.0074 
.0088 
.0106 
.0128 
.0141 
.0144 
.0147 
.0149 
.0151 
.0153 
.0156 
.0158 
.0161 
.0163 
.0167 
.0169 
.0182 
.0230 
.0343 
C       .0385 
)       .0650 
.1200 
.2300 
.8260 
.8295 
.8340 
.364 
.378 
.411 
.45 
.53 
.59 
.63 
.68 
.80 
.92 
L04 
1.33 
1.65 

Inehst, 
0. 

Tnftialload. 

9 
• 

BlMtlolimtt. 

Tensile  strength. 

Load  at  time  of  fraotore. 

-.0001 

-.0001 

-.0001 

-.0001 

• 

48,030 

54,000 
65,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
63,400 

Elongation  after  rupture,  1''.90  =  19.0  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.49»,  ''.28,  ".16,  ".16,  'Ml,  ".12, 
".13,  ".14,  ".12. 
Area  at  fracture,  1".20  x  'MO  =  .120  square  inch. 
Contraction,  57  per  cent. 
Appearance  of  fracture  fine,  sUky. 
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TESTS   OP   IRON  AND  STEEL. 


.     No.  1204. 
tW"  plate. 

Marks,  E  lengthwise. 
Sectional  area,  1^.500  x  ".180  =  .270  square  inch. 


Applied  loads. 


In  ganged  length. 


Total 


Pounds. 

270 

1,850 

2,700 

4,050 

5,400 

e,750 

8,100 

9.450 

10,800 

11,000 

11,200 

11, 400 

11,600 

11,800 

12,000 

12, 200 

12,400. 

12,200 
12,400 
12.800 
12,060 
13.^0 
13,600 
13,770 
14, 040 
14,310 
14,580 
14,850 
15, 120 
15,890 
15,6e0 
15,030 
10,200 
18.470 
18, 740 
17, 010 
17,110 
14,800 


Persqnare 


LX"  Blong.tion. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 


43,700 


48,000 
40,000 
50,000 
51, 000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,  000 
58.000 
59. 000 
60, 000 
61, 000 
62,000 
63,  000 
63,370 


Inehei. 

0. 

.0022 
.0045 
.0065 
.0070 
.0100 
.0117 
.0136 
.0153 
.0156 
.0158 
.0160 
.0184 
.0167 
.0175 
.0193 
.0256 
.0450 
.0672 
.0780 
.1650 
.334 
.339 
.342 
.365 
.387 
.43 
.47 
.53 
.56 
.65 
.71 
.80 
.88 

LOO 

L.13 

1.37 


1. 
1. 


1. 

L70 


Set 


Jneh. 
0. 


-.0002 
-.'6002" 


-.0001 

'+w'66oi' 


Initial  load. 


Elastlo  limit. 


Tensile  Btrength. 
Iioad  at  time  of  firaotore. 


Elongation  after  fracture,  2".00  =  20  per  cent. 

Eloniation  of  inch  sections,  ".U,  ".15,  ".17,  ".16,  ".19,  ".22,  «.62»,  "^, 

*  Area  at  fracture,  1''.25  x  ''.09  =  .113  square  inch. 
'   Contraction,  58.1  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS  OF  IRON  AND  STEEL. 

No.  1206. 
tV'  plate. 

Marks,  4-5  lengthwise. 
SectioDal  area,  V'.502  x  'M72  =  .258  square  inch. 
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Applied  loada. 

In  ganged  length. 

• 

Bemarka. 

TotaL 

PersqnAre 
incQ. 

Set 

Pounds, 
258 
1,290 
2,680 
3,870 
5,160 
6,450 
7.740 
10, 820 
10,800 
11,000 
11,200 
11,852 
11, 610 
11,868 
12,126 
12,384 
12,642 
12,900 
13,151 
18,416 
18, 674 
13,932 
14,190 
14,448 
14,706 
14,964 
15^222 
1^480 
15.738 
15.996 
16,254 
16,512 
16,770 
17,028 
17.286 
17,600 
16,500 

Pounds, 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
80,000 
40,000 
41,860 

Jnehss, 

0. 

.0023 
.0042 
.0058 
.0076 
.0093 
.0112 
.0146 
.0152 
.0162 
.0182 
.0108 
.0307 
.0535 
.1700 
.2680 
.2950 
.3130 
.33 
.33+ 
.40 
.42 
.44 
.48 
.52 
.56 
.60 
.66 
.72 
.78 
.87 
.98 

1.08 

1.22 

1.50 

2L10 

0. 

a 

0. 

0. 

0. 

0. 

.0001 
.0001 

Initial  load. 

• 

• 
Bested  under  load  one  hour. 

• 

Tensile  strength.                                            ' 
Load  at  time  of  fracture. 

44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
63.000 
64.000 
65.000 
66.000 
67,000 
68^000 
69,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
67,000 
67,830 

Elongation  after  fracture,  2''.51  =  25.1  per  cent. 
Elongation  of  inch  sections,  'M9,  '^27,  '^67•,  ''.20,  ''.20,  ".23,  ".22, 
".19,  ".31,  ".13. 
Area  at  fracture,  1".17  x  ".11  =  .129  square  inch. 
Contraction,  50  per  cent. 
Appearance  of  fracture  fine  silky. 
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TESTS  OF  IRON  AND  STEEL. 


T^"  plate. 

Marks,  £  crosswise. 

Sectional  area,  l''.498x'M87  ^  .280  sqaare  inch. 


Applied  loads. 

In  gauged  length. 

TUmarlra, 

TotaL 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 

280 

1,400 

2,800 

4,200 

5,600 

7,000 

8,400 

9,800 

,   11,200 

11,400 

11,600 

11, 800 

12, 000 

12. 200 

12,400 

12,600 

12,800 

13,000 

13,200 

13.400 

13,600 

13,700 

13, 400 

13.600 

13, 720 

14, 000 

14, 280 

14,  5G0 
14, 840 
15,120 
15,400 

15,  680 
15.960 
16.240 
16. 520 
16,800 
17.080 
17, 240 

Pounds. 

1,000 

5,000 

10, 000 

.      15,000 

20,000 

25,000 

30,000 

35,000 

40.000 

IneKss. 

0. 

.0010 
.0028 
.0044 
.0061 
.0082 
.0098 
.0121 
.0142 
.0146 
.0150 
.0155 
.0160 
.0165 
.0173 
.0187 
.  0210 
.  0276 
.0.390 
.0545 
.0920 
.1210 
.1375 
.1470 
.1680 
.2900 
.3750 
.40 
.45 
.50 
.57 
.05 
.70 
.79 
.86 

1.04 

1.22 

1.42 

Jneh. 

a 

Initial  load. 
Blastio  limit 

Tensile  strength. 

Tore  apart  from  one  edge. 

.0002 

.0002 

.0003 

.0007 

43, 570 

•  «■•«•  ••«•■■ 

49,000 
50,000 
51, 000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60. 000 
61, 000 
61, 570 

Elongation  after  fracture,  1".54=15.4:  per  cent. 
Elongation  of  inch  sections,  'M7,  ''.32*,  'M3,  'M4,  'M3,  ".14,  'Ml, 
'M3,  'M4,  'M3. 
Area  at  fracture,  l''.34x'M4  =  .188  square  inch. 
Contraction,  32.9  per  cent. 
Appearance  of  fracture  silky  lamellar. 


TESTS   OF   IRON  AND   STEEL. 
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Ifo.  1207. 

-f^'  plate. 

MarkSy  0  crosswise. 

Sectional  area,  1^^495  x  'M95  =:  .292  per  square  inch. 


Applied  loads. 

In  gaugedlength. 

Bemarka. 

TotaL 

Per  Bqnare 
Inon. 

Slongation. 

Set. 

•FownU, 

292 

1.460 

2.920 

4.380 

6,840 

7.300 

8,760 

10,220 

11,680 

13,000 

18.200 

13,400 

18,600 

18.800 

14.000 

13,800 

14,016 
14,808 
14,600 
14,892 
15,184 
15.476 
15,768 
16,060 
16,852 
16.644 
16,936 
17.228 
17,520 
17, 812 
18,020 
17,800 

POttfMlff. 

1,0U0 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 

0. 

.0014 
.0031 
.0050 
.0067 
.0088 
.0108 
.0128 
.0143 
.0158 
.0162 
.0164 
.0166 
.0169 
C       .0178 
\       .0300 
C       .0540 
.0700 
.1700 
.2690 
.384 
.43 
.47 
.53 
.57 
.62 
.66 
.75 
.86 
.95 
1.15 
1.35 
1.94 

Inch, 
0. 

Iniiialload, 

• 

BlastioUmil 

Tensile  strenf^th. 
Load  at  time  of  fraotnre. 

0. 

0. 

*""'o.' 

Ol 

X 

47,950 

48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
61,710 

*"*■""     ■•"■ 

. 

Elongation  after  raptore,  2'^29  =  22.9  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.20,  ".23,  ".22,  ".24,  ".22,  ".37*, 
"^0,  ".17,  ",14. 

Area  at  fhu^tnre,  1".25  x  ".15  =  .188  square  inch. 
Contraction,  35.6  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS    OP   IRON   AND    STEEL. 


No.  1208. 

^"  plate. 

Marks,  D  crosswise. 

Sectional  area,  V'Adl  x  'M89=.283  square  inch. 


Applied  loads. 

In  ganged  length. 

Total 

Per  square 
incii. 

Elongation. 

Set. 

Poundt, 

283 
1,416 
2,830 
4.245 
5,660 
7.075 
8,490 
9,905 
11,820 
11.600 
11.800 
;2,000 
12,200 
12.400 
12.600 
12.800 
13, 000 
13,100 
12,200 
12,400 
12.600 
12,800 
13,000 
13,200 
13, 801 
13,584 
13,867 
14, 150 
14,433 
14,716 
14,099 
15,280 
15,565 
15, 848 
16,131 
16,414 
16,697 
16,080 
17,263 
17,800 
16,100 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40, 000 

Ineket. 

0. 

.0014 
.0031 
.0049 
.0007 
.0083 
.0102 
.0123 
.0143 
.0144 
.0146 
.0150 
.0153 
.0167 
.0159 
.0162 
.0104 
.0240 
.0533 
.0600 
.0720 
.1020 
.2400 
.3500 
.43 
.44 
.46 
.48 
.52 
.95 
.60 
.65 
.71 
.78 
.86 

1.00 

1.10 

1.31 

1.69 

1.92 

Inch, 
0. 

• 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
Load  at  time  of  firactnre. 

0. 

0. 

0. 

0. 

■--• 

45,040 

47, 000 
48.000 
49, 003 
50,000 
61,000 
98.000 
63.000 
64.000 
65, 000 
66, 000 
57, 000 
98,000 
99,000 
60,000 
61. 000 
61, 130 

•  «■««•  mm  •  •  •  • 

Elongation  after  fracture,  2''.32=-3,2  per  cent. 
Elongation  of  inch  sections,  ^'.18,  ''.21,  ".21,  ".30,  ".52,*  ".25,  ".17,  ".18, 
".16,  ".14. 
Area  at  fracture,  l"-18x".13  =  .153  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1209. 
tV'  plate. 

Marks,  E  crosswise. 
Sectional  area,  ^^497  x  'M80  » .269  sqaare  inch. 


Applied  loAds. 


TotaL 


Pottnd#. 

269 

1,845 

2,090 

4,036 

6,880 

0,725 

8,070 

0,416 

10,760 

11,000 

11,200 

1L400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,000 

12,400 
12,600 
12,800 
12, 600 

12,800 

13,000 
13, 181 
13,450 
18,719 
13,988 
14,257 
14,626 
14,796 
15,064 
15^833 
15,002 
16.971 
16^140 
16^400 
16,678 
16,947 
16,990 
17,036 
17,050 

17.060 

16,800 


Per  Maare 
inon. 


Poundi. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 


40,840 


49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
58,000 
69,000 
60,000 
61,000 
62.000 
63,000 


63,420 


In  gaaged  length. 


Elongation. 


Inchst. 

0. 

.0006 
.0017 
.0032 
.0049 
.0067 
.0082 
.0102 
.0126 
.0129 
.0188 
.0137 
.0141 
.0146 
.0140 
.0163 
.0158 
.0163 
.0174 
.OttO 
.0203 
.0230 
.0620 
.0846 
.1342 
.1620 
.210 
.282 
.  296 
.820 
.846 
.882 
.46 
.47 
.60 
.68 
.64 
.74 
.80 
.92 

1.08 

L26 

1.38 

1.57 

1.68 

L82 

L91 


{ 


{ 


{ 


Bet. 


Inch, 
0. 
0. 
0. 


0. 

'6." 

'Voooi' 


Bemarks. 


Initial  load. 


Elaatic  Undi. 


1 


TensUe  strength. 
Load  at  time  of  fi«otare. 


Elongation  after  fracture,  2^^21=22.1  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  'M7,  'M7,  'M5,  'M8,  ".54 ,•  ".21, 
'^24,  ".18. 
Area  at  fracture,  l".18x".12  =  .142  square  inch- 
Contraction,  47.2  per  cent. 
Appearance  of  fracture  silky. 

8.  Ex.  36 46 
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TESTS   OF  IBON  AND  STEEL. 


No.  J510. 
A"  plate. 

Marks,  A  crosswise. 
Sectional  area,  1".497  x  ".182  s  .272  square  inch. 


Applied  loadB. 

In  ganged  length. 

• 

Total. 

Per  Bqaare 
inco. 

Elongation. 

Set. 

Povnda, 

273 

1,360 

2,720 

4,060 

6,440 

0,800 

8,160 

9.520 

10,880 

12.000 

12,200 

12,400 

12,600 

12,800 

13,000 

18,200 

13,400 

13,600 

13,600 

18,872 

14, 144 

14,416 

14,688 

14,960 

15,232 

15,504  • 

15,776 

16,048 

16,320 

16,593 

16,864 

17,130 

17,210 

15,600 

Pwindi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 

Inchu, 

0. 

.0005 
.0018 
.0031 
.0050 
.0065 
.0082 
.0101 
.0128 
.0143 
.0145 
.0148 
.0152 
.0155 
.0158 
.0161 
.0167 
.0185 
.1145 
.143 
.190 
.325 
.359 
.40 
.42 
.46 
.50 
.56 
.63 
.75 
.86 
.98 

1.17 

L58 

Inch. 
0. 

Initial  load. 
Blaatie  limit. 

* 

Tensile  strength. 

Load  at  time  of  fraotnre. 

0. 

0. 

0. 

0. 

49,260 

50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56»000 
67,000 
58,000 
59,000 
60.000 
61,030 
62,000 
63.000 
63, 270 

Elongation  after  rapture,  1''.81  =r  18.1  per  cent. 

Elongation  of  inch  sections,  ".11.  ".21,  ''.52»,  ".16,  'M6,  'M2,  'MO. 
".10, 'Ml, 'MO.  \ 

Area  at  fractare,  l'M7  x  'M3  =  .152  square  inch. 

Gontraction,  44.1  per  cent. 

Appearance  of  fracture,  silky.  Fine  seam  extends  full  width  of  bar 
in  fractured  surface. 


TESTS   OF  lEON  AND   STEEL. 
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No.  1211. 
V'  plate. 

Marks,  F  lengthwise. 
Sectional  area,  VMS  x  ".2i6  =  .367  square  inch. 


Applied  loads. 


TotaL 


POttfMft. 

867 
1.885 
8,670 
5^505 
7,840 
0,175 
11,010 
18,000 
13,200 
13,400 
18,600 
13,800 
14,000 
14,100 
14,200 
14,400 
14,600 
14,800 
15,047 
16,414 
14,600 
14,800 
15,000 
15,200 
15,414 
15,781 
16,148 
16,515 
16,882 
17,219 
17,616 
17.088 
18,850 
18,717 
10,084 
10,461 
10,818 
20,185 
20,562 
20,010 
21,286 
21,668 
22,020 
22,887 
22,660 
10,100 


Persqiukre 
inoB. 


Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 


88,150 


4t,000 
42,000 


42,000 
43,000 
44,000 
4^000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
69.000 
60,000 
61,000 
61,740 


In  ganged  length. 


Elongation. 


Inchu, 

0. 

.0012 
.0031 
.0048 
.0068 
.0088 
.0104 
.0128 
.0125 
.0127 
.0128 
.0180 
.0182 
.0144 
.0152 
.0175 
.0260 
.0366 
.0715 
.1865 
.1588 
.1720 
.1828 
.190 
.221 
.266 
.288 
.300 
.334 
.349 
.375 
.404 
.446 
.47 
.62 
.56 
.61 
.66 
.75 
.83 
.94 

1.03 

1.28 

1.47 

2.05 


Set 


Semarks. 


ifMft. 


0. 


Initial  load. 


SUatioUmit. 


Tenefle  strength. 

Load  at  time  of  f  raotnre. 


Elongation  after  fractore,  2".44:  =  24.4  per  cent. 
Elongation  of  inch  sections,  'M8,  '^25,  ".57*,  ".32,  ''.22,  ''.20,  ".18,  ".18, 
".17,  ".17.  ' 

Area  at  fracture,  1".12  x  'M7  =  .190  square  inch. 
Contraction,  48.2  per  cent. 
Appearance  of  fracture,  silky. 
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TESTS    OF   IRON  AND   STEEL. 


No.  1212. 
i''  plate. 

Marks,  G  lengthwise. 
Sectional  area,  1^^499  x  ".241  s  .361  square  inch. 


Applied  loads. 


Total. 


Poundt. 
361 
1,805 
8,610 
6,415 
7,220 
0,025 
10.830 
HOOO 
14,200 
14,400 
14,600 
14,800 
15.000 
15,100 
14.600 
14,800 
16,000 
15,200 
15,400 
15,623 
15,884 
16, 245 
16.606 
16,967 
17, 328 
17,689 
18, 050 
18,411 
18,772 
10.133 
10,494 
19.855 
20,216 
20, 677 
20, 038 
21,299 
21,660 
22,021 
22,882 
22,620 
19,000 


In  gauged  length. 


•*LX"'  raongatlon. 


Pound*, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 


41,650 


43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60.000 
61.000 
62,000 
62.660 


Inehet. 

0. 

.0012 
.0030 
.0044 
.0061 
.0076 
.0093 
.0123 
.0124 
.0126 
.0127 
.0129 
.0132 
.0171 
.0310 
.0440 
.0535 
.1150 
.1760 
.260 
.270 
.281 
.302 
.829 
.353 
.374 
.43 
.45 
.50 
.53 
.57 
.63 
.68 
.76 
.82 
.  96 

1.06 

L20 

L48 


Set. 


JneA. 
0. 


Semarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 

Load  at  time  of  finotnre. 


Elongation  after  fracture,  2^^43  =  24.3  per  cent. 
Elongation  of  inch  sections,  ''.25,  ''.63»,  ".30,  ''.24,  ".19,  ".16,  ".17,  ".IC, 
".18,  ".15. 
Area  at  fracture,  1".12  x  'M6  =  .179  square  inch. 
Contraction,  50.4  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   IRON   AND    STEEL. 
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No.  1213. 
V'  plate. 

Marks,  H  lengthwise. 

Sectional  area,  1^^498  x  ^^243  =  .364  square  inch. 
Specimen  convex  on  the  side  next  micrometer. 


Applied  loads. 


Total. 


Poundg. 

864 

1,820 

8,640 

5,460 

7,280 

9.100 

10,020 

14,000 

14,200 

14,400 

14,600 

14,800 

IS,  000 

15,200 

15,400 

15,600 

14,700 

It,  800 

15,000 

15^200 

15,400 

15»0OO 

15,800 
15,200 
15,400 
15,600 
15,800 
16.016 
16,880 
16,744 
17,108 
17,472 
17,836 
18,200 
18,664 
18,828 
19,292 
19,656 
20,020 
20,884 
20,748 
21,112 
21,476 
21,540 
18,000 


Per  saoare 
incn. 


Pcundt. 
1.000 
5,000 
10, 000 
15,000 
20,000 
25,000 
80^000 


42,860 


{ 


44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58,000 
50,000 
59,180 


In  gauged  length. 


Eltmgation. 


Jnehu, 
.0 

.0004 
.0017 
.0029 
.0043 
.0050 
.0075 
.0104 
.0106 
.0108 
.0111 
.0112 
.0114 
.0115 
.0117 
.0119 
.0165 
.0182 
.0215 
.0250 
.0349 
.0518 
.0885 
.132 
.190 
.258 
.271 
.287 
.307 
.325 
.350 
.380 
.43 
.47 
.52 
.55 
.61 
.67 
.73 
.80  ' 
.95 

1.06 

1.20 

1.50 

1.68 


Set. 


Inch, 
0. 


0. 


.0001 

'.'oooi' 


'  Hemarks. 


Initial  load. 


Elastlo  limit 


Tensile  Btrength. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2'M2  =  21.2  per  cent. 
Elongation  of  inch  sections,  ".12,  ".13,  M3,  ".12,  ".13,  ".15,  ".19,  ".2G, 
".06*,  ".23. 
Area  at  fracture,  1".12  x  ".16  =  .168  square  inch. 
Contraction,  53.8  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF  IRON  AND   STEEL. 


No.  1214. 

i"  plate. 
farkS)  I  lengthwise. 
Sectional  area,  l'^482x  '^251  =  .372  square  inch. 


Applied  loads. 


ToUL 


Pcundt. 
872 
1,»W 
8,720 
fi.560 
7,440 
9,800 
11,160 
18,000 
18,200 
18,400 
18,000 
13.800 
14,000 
14.200 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
14,400 
14,600 
14,800 
13,000 
15,200 
15,400 
15,600 
15,800 
16, 000 
16.200 
16,868 
16,740 
17, 112 
17,484 
17,856 
18,228 
18,600 
18,972 
19.844 
19,716 
20,088 
20,460 
20,832 
21,204 
21,676 
21,820 
18,100 


Per  square 
inoo. 


Pound*, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 


87.000 


44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
68,000 
58.660 


In  gaased  length. 


Elongation. 


0. 

.0022 
.0044 
.0005 
.0085 
.0101 
.0120 
.0138 
.0180 
.0141 
.0143 
.0145 
.0148 
.0158 
.0362 
.0590 
.0688 
.0750 
.0922 
.220 
.229 
.240 
.250 
.279 
.293 
.295 
.298 
.807 
.832 
.837 
.846 
.866 
.412 
.45 
.47 
.55 
.61 
.67 
.71 
.78 
.85 
.97 

1.11 

1.34 

1.66 

2.12 


Set. 


Inch, 


0. 


-^0001 

llfoooi" 
"— ."oooi" 


InitUHond. 


AlastleUnit 


Tensile  strength. 
Load  at  time  of  mptnre. 


Elongation  after  rapture,  2''.52  =  26.2  per  cent. 
Elongation  of  inch  sections,  'M8,  ".4A*,  ''.49»,  ".21,  ".24,  ".21,  'M9, 
".17, ''.18,  ".16. 
Area  at  fractui-e,  l".08x".16=.162  square  inch. 
Contraction,  56.5  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS   OP   IRON  JlSD   STEEL. 
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No.  1215. 
i''  plate. 

Marks,  J  lengthwise. 
Sectional  area,  l'U99x'^257=.385  square  inch. 


Applied  loads. 


ToUL 


Pounda. 

886 

1,026 

8,850 

8,776 

7,700 

0,626 

11,690 

14,000 

14,200 

14,400 

14,600 

14,800 

16,000 

16^200 

15,400 
16,600 
16*800 

16*000 

10^200 
16,800 
16,000 
16,800 
16,000 
16,200 
10,400 
16,600 
16,000 
16,200 
16,400 
16,600 
10,800 
16,040 
17,826 
17, 710 
18,006 
18,480 
18,866 
10.250 
10,686 
20,020 
20,406 
20,790 
21, 175 
21,500 
21,046 
22,880 
22,716 
23,100 
23,486 
20,300 


Per  Moare 
Incn. 


Fowndt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 


88,000 


44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
55*000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 


In  ganged  length. 


Elongation. 


a 

.0026 
.0061 
.0078 
.0094 
.0113 
.0130 
.0154 
.0156 
.0158 
.0160 
.0102 
.0163 
.0108 
.0198 
.0218 
.0237 
.0291 

5.0366 

1.0568 
.0835 
.1050 
.1500 
.1950 
.2160 
.2220 
.245 
.261 
.267 
.271 
.278 
.287 
.202 
.301 
.323 
.344 
.380 
.440 
.47 
.50 
.54 
.58 
.64 
.70 
.77 
.88 
.90 

1.05 

1.22 

1.40 

1.78 


Set 


Inch. 


0. 


—.0002 

'— .'oojf' 
Ilfoooi' 


Remarkii. 


Initial  load. 


Blasticlimit. 


TenaOe  strength. 
Load  at  time  of  firaoture. 


Elongation  after  fractare,  2'^50  =  26.0  per  cent. 
Elongation  of  inch  sections,  'M3,  M8,  'M9,  ".24,  ".26,  ".62»,  ".29, 
''.23,  ".21, 'M5. 
Area  at  fractare,  l".ll  x  ".16  =  .178  square  inch. 
Gontraction,  63.8  per  cent. 
Appearance  of  fractare  fine  silky,  slight  lamination. 
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TESTS   OF   IRON  AND   STEEL, 


No.  1216. 

i''  plate. 

Marks,  K  lengthwise. 

Sectional  area,  r'.499  x  ''.252  =  .378  square  inch. 


Applied  loads. 


Total. 


Pounds. 

878 

1,890 

3,780 

5, 670 

7;560 

9,450 

11,340 

13, 000 

13. 200 

13, 400 

13,600 

13,800 

14,000 

14,200 

13, 700 
13, 800 
14,000 
14, 200 
14,400 
14,600 
14,800 
15,000 
15^200 

15,400 

15,600 
15,800 
16,000 
16,254 
16, 632 
17, 010 
17,388 
17, 766 
18,144 
18,522 
18,900 
19,278 
19,650 
20,034 
20,412 
20,790 
21,168 
21, 516 
21,924 
21, 980 
18,600 


Per  square 
inch. 


Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 


36,510 


43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57, 000 
68,000 
58,150 


In  gauged  length. 


Elongation. 


{ 


Inehet, 

0. 

.0020 
.0041 
.0061 
.0081 
.0097 
.0115 
.0131 
.0132 
.0135 
.0137 
.0138 
.0146 
.0151 
.0162 
.0218 
.0243 
.0292 
.0380 
.0680 
.1250 
.156 
.203 
.216 
.246 
.289 
.293 
.301 
.317 
.325 
.347 
.885 
.43 
.46 
.52 
.55 
.60 
.65 
.71 
.80 
.93 

1.02 

1.20 

1.36 

1.66 

1.86 


Set 


Inch. 
0, 


Inltlalload. 


ElMtio  limit 


Tensile  strength. 
Load  at  time  of  firaoioTe. 


Elongation  after  fracture,  2".39  =  23.9  per  cent.  . 

Eloniation  of  inch  sections,  ".17,  ".27,  "M\  ''.29,  ".22,  ''.20,  //.18, 
".14,  ".13,  ".13.  .     ^ 

Area  at  fracture,  1".12  x  ".14  =  .157  square  inch. 
Contraction,  58.5  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS  OF   IRON   AND   STEEL. 

No.  a217. 
J"  plate. 

Marka,  L  leDgthwise. 
Sectional  area,  1".498  x  ".250  =  .375  square  inch. 


AvplledU^d*.       1      Id  grnDged  lenitb.      1 

1 

1                               Bemwk*. 

ToUL 

'•i3r',«'"p«"- 

S«t.                                                                     ■ 

AmhuU 

Poundt. 

1,000 

1.87S 

slooo 

8,750 

10,000 

1 926 

15,000 

7.500 

20,000 

8.376 

11,250 

B0,0U0 

IS 

t:S 

11 

'.'.'.'.'.'.".'.':.'- 

O^MW 



elsot 

T,00» 

""ttsio" 

•,«0« 

«,got 

Tim 

a.  MM 

5K 

<I.BM 

7,000 

"■"«;66o"' 

t'ks 

47.000 

a;  000 

*s,ooo 

8,8TS 

40,000 

8,750 

60,000 

».m 

61,000 

62,000 

».tr7s 

53,000 

20.250 

54,000 

65,000 

1,000 

60,000 

57^000 

I.7M 

6§,000 

22,  US 

SO.  000 

22,S00 

•0.000 

23,876 

01.000 

33,090 

01,470 

>,SO0 

Elongation  after  fracture,  2".38  =  23.8  per  cent. 

Elongation  of  inct  sections,  ".19,  ".21,  ".29,  ",60»,  ".23,  ".21,  ".17,  ".IS, 

Area  at  fracture,  1".14  x  ".16  =  .182  sqnare  inch. 
Oontraetioa,  51.5  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS  OF   IRON  AND   STEEL. 


No.  1218. 

i"  plate. 

Marks,  M  lengthwise. 

Sectional  area,  l'^498  x  '^244  =s  .366  square  inch. 


Applied  loads. 


ToUI. 


Poundi. 

866 

1,830 

3,660 

5,490 

7,820 

9,150 

10,980 

14,000 

14.200 

14.400 

14,600 

14,800 

15,000 

16,200 

15,400 

15,600 

15,700 

15,000 

15,200 
15,400 
16,600 
15,800 
16,000 
16, 200 
16,400 
15,800 
16,000 
16,200 
16,400 
16,600 
16.886 
17.202 
17,568 
17,934 
18,300 
18,666 
19, 032 
19,308 
19,764 
20,180 
20,496 
20,862 
21,228 
21,290 
17,600 


Porsonare 
Inon. 


Pounds, 
1,000 
5,000 
10,000 
15,  OOO 
20,000 
2d,  000 
30,000 


4^620 


46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
68,170 


In  ganged  length. 


Elongation. 


Inchet. 

0. 

.0020 
.0040 
.0062 
.0081 
.0101 
.0120 
.0149 
.0161 
.0158 
.0156 
.0167 
.0159 
.0161 
.0168 
.0165 
.0174 
L0195 
.0207 
.0223 
.0242 
.0290 
.0379 
.0425 
.0455 
.0860 
.1220 
.1336 
.170 
.830 
.370 
.378 
.406 
.47 
.60 
.54 
.61 
.68 
.75 
.83 

1.01 

1.12 

L80 

1.70 

2.00 


Set 


Jneh, 
0. 


0. 

i' 

0.' 


Initial  load. 


ElaaUoUmtt. 


Tensile  strength. 
Load  at  time  of  frfotme. 


Elongation  after  fractnre,  2"A1  =  24.7  per  cent. 
Elongation  of  inch  sections,  '^26,  '^62•,  ''.22,  'M7,  'M4,  'M9,  ".20,  ''^, 
''.22,^23. 
Area  at  fracture,  I'MS  x  'M2  =  .138  square  inch. 
Oontraction,  62.3  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF  IRON   AND   STEEL. 

No.  1219. 
1"  plate. 

Marks,  N  lengthwise. 
Sectional  area,  1".499  x  ".244  =  .366  sqnare  inch. 


731 


Applied  loads. 

In  ganged  length. 

Eemarks. 

TotaL 

Persouare 
inon. 

Elongation. 

Set 

Pound*. 

866 

1,880 

8,660 

6,490 

7,820 

9,150 

10,080 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 
15,200 
15,400 

16,600 

15,800 
16,000 
16,200 
16,470 
16,836 
17,202 
17,668 
17,934 
18,300 
18,666 
IP.  032 
19,898 
19,764 
20,130 
20,400 
16, 400 

Pound*. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 

Jneho*. 

0. 

.0087 
.0062 
.0083 
.0107 
.0127 
.0145 
.0181 
.0187 
.0201 
.0220 

5.0300 

^0520 
.102 
.150 
.175 

C.195 

j.260 
.301 
.312 
.320 
.340 
.378 
.415 
.472 
.515 
.570 
.60 
.65 
.86 
.95 

1.20 

1.68 

Inoh, 
0. 
0. 
—.0001 

Initial  load. 
Elastic  Umlt 

• 

—.0004 

— w0003 

89,840 

Tensile  strength. 

Load  at  time  of  fractnre. 

^  ^ 

46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
63,000 
64,000 
5.5  000 
65,740 

•••••••"•••"l-^ ...... 

t 

Elongation  after  fractnre,  2''.04=:20.4  per  cent. 
Elongation  of  inch  sections,  'MO,  ".10,  ".10,  ".12,  ".16,  ".20,  ".21,  ".55*, 
^'.36,  ".15. 
Area  a  t  fracture,  1".13  x  ".13  =  .147  square  inch. 
Contraction,  59.8  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OF   mON  ANI>   STEEL. 
]Sro.  1220. 


i^'  plate. 

Marks,  I  lengthwise. 

Sectional  area,  1''.498  ^^250  =  .375  square  inch. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  Boaare 
inon. 

Elongation. 

Set. 

Poundi. 

376 

1,875 

8,750 

5,025 

7,500 

9,875 

11,250 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 
15^200 
15.400 
15,600 
15,800 
16,000 
10, 200 
10.400 
16,5(K) 
16,875 
17,250 
17,625 
18,000 
18,375 
18,760 
19, 125 
19,500 
19, 875 
'20, 250 
20,625 
21, 000 
21, 375 
21.750 
22, 125 
22.600 
22,875 
23,250 
23,340 
20, 400 

Pound*. 
1,000 
5.000 
10,000 
15, 000 
20,000 
25,000 
30,000 

InehM, 

u. 

.0006 
.0019 
.0038 
.0049 
.0062 
.0076 
.0100 
.0102 
.0105 
.0111 

(.0122 

i  . 0144 
.0179 
.0265 
.0640 
.0900 
.157 
.230 
.266 
.274 
.277 
.286 
.312 
.333 
.357 
.379 
.415 
.47 
.50 
.55 
.56 
.65 
.70 
.75 
.87 
.95 

l.ll 

1.23 

1.52 

1.85 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  firaotiira. 

0. 

0 

0. 

38,450 

■ 

. 

44,000 
45,000 
46, 000 
47, 000 
48. 000 
49.000 
50.000 
51,000 
52,000 
53. 000 
54.000 
55.000 
56, 000 
57, 000 
58, 000 
50,000 
60,000 
61, 000 
62,000 
62,300 

Elongation  after  fracture  2''.29  =  22.9  per  cent. 
Elongation  of  inch  sections,  'M6/M5,  'M7,  'M7/'.20,  ^'.24,  ".58^,  ".23, 
".22/'.17. 
Area  at  fracture,  l'M5  x  ".17  =  .195  square  inch. 
Contraction,  4d.O  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS   OF   IRON  AND   STEEL. 


733 


No.  1221. 

i"  plate. 

Marks,  6  lengthwise. 

Sectional  area,  ^^500x'^238a  .375  square  inch. 


Applied  liMds. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqaare 
inch. 

Blongation. 

Set 

Pottiidf. 
867 
1,786 
8,670 
6,866 
7,140 
8,925 
10, 7J0 
13,406 
18,000 
18,200 
13,400 
13,600 
13,800 
14,000 
14^200 
14,400 
14,600 
14,800 
14,994 
15,851 
15,708 
16,065 
16,422 
16,779 
17,186 
17,493 
17,860 
18,207 
18,664 
18^921 
19,278 
19,686 
19,902 
20,849 
20,700 
21,068 

PoMndt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 

JndUf. 

0. 

.0001 
.0011 
.0026 
.0042 
.0059 
.0077 
.0094 
.0099 
.0101 
.0103 
.0106 
.0110 
.0112 
.0114 
.0117 
.0146 
.0298 
.0641 
.1470 
.2465 
.2590 
.2812 
.8020 
.8190 
,8410 
.80 
.40 
.44 
.49 
.62 
.67 
.61 
.67 
.72 
.80 
.89 
.99 

1.11 

1.82 

L67 

2.00 

JnM. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
Tensile  strength. 

""io'iio" 

42.000 
43,000 
44.000 
45,iX)0 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64^000 
65.000 
66,000 
67,000 
68^000 
69.000 

21,420    1       60.000 

21,777 
22,184 
22,491 
22,848 
22,910 

61,000 
62.000 
.63,000 
64,000 
64,170 

i 


Elongation  after  fracture,  2'^42  =  24.2  per  cent. 
Elongation  of  inch  sections,  'M9,  ".28,  ".62»,  ".25,  ".20,  'M8,  ".19, 
".10,  ".19,  ".13. 
Area  at  fracture  1".13  x  ".17 = .192  square  inch. 
Contraction,  46.2  per  cent. 
Appearance  fine,  silky. 
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TESTS   OF  I£ON  AND   STEEL. 


No.  1222. 
i"  plate. 

Marks,  F  crosswise. 
Sectional  area,  1^^494  x  '^24^  =  .371  square  iDch. 


Applied  loada. 


TotaL 


Poundt. 
371 
1,855 
3,710 
5,665 
7,420 
0,275 
11, 130 
13,000 
13,200 
13,400 
13,000 
13,800 
14,000 
14,200 
14,400 
14,800 
14,800 
15.000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16,324 
16,695 
17,066 
17,437 
17,808 
18,170 
18,550 
18,021 
10.292 
19.663 
20,034 
20,405 
20,776 
21,147 
21,618 
21,869 
22,260 
22,631 
22,000 
21,500 


Fersqaare 
inch. 


Founds, 
J,  000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 


89,870 


44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
60.000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
d0.000 
61,000 
61,730 


In  ganged  length. 


Elongation. 


0. 

.0012 
.0020 
.0043 
.0060 
.0075 
.0092 
.0108 
.0111 
.0112 
.0118 
.0115 
.0117 
.0110 
.0121 
.0128 
.0127 
.0152 
.0250 
.0500 
.081 
.168 
.210 
.245 
.801 
.820 
.830 
.857 
.885 
.410 
.46 
.50 
.55 
.59 
.65 
.75 
.61 
.89 
.95 

1.05 

1.20 

1.46 

2.04 


Set. 


IlkCh. 

0. 


Initialload. 


Xlaatto  llmtt. 


Tensile  strength. 
Load  at  time  of  fraotore. 


Elongation  after  fracture,  2'^30  =  23.0  per  cent. 
Elongation  at  inch  sections,  'M7,  ''.22/^56*,  '^27,  ".20/M8 'M9 /M8» 
".20, 'M3. 
Area  at  fracture,  TMO  x  'M6  ss  .190  square  inch. 
Contraction,  48.8  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TEBTS   OF  IRON  AND  STEEL. 

* 

3To.  1223. 


735 


i"  plate, 
laxks,  O  crosswise. 
Sectional  area,  r^496  x  ^'.242  s  .362  square  inch. 


Applied  loiftds. 

In  ganged  length. 

>                                             _^_____ 

TotaL 

• 
Per  square 
Inch. 

Elongation. 

Set 

Bamarka. 

PMtlMlff. 

362 
1,810 
8,620 
6,430 
7,240 
0,050 
10,860 
14,000 

14,200 

14,400 
14,600 
14,800 
16,000 
16,200 
16,400 
16,600 
16,000 
15»200 
15,400 
16,600 
15,800 
16,000 
16,290 
16,652 
17,014 
17,876 
17,738 
18,100 
18,462 
18.824 
19.186 
10,548 
10,910 
20,272 
20,634 
20,996 
21,858 
21,720 
22.082 
22,444 
22,760 
21,600 

Poundi. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
38,680 

JneA«f. 

0. 

.0019 
.0030 
.0058 
.0077 
.0098 
.0112 
.0143 

C.0140 

:  .0178 
.0196 
.0220 
.0300 
.0450 
.0665 
.0730 
.0820 
.206 
.214 
.286 
.239 
.244 
.240 
.266 
.287 
.304 
.340 
.357 
.395 
.43 
.46 
.50 
.56 
.58 
.64 
.70 
.76 
.83 
.96 

1.04 

1.17 

1.46 

Inch, 
0. 

Tnilialload* 

0. 

—.0001 

""HJoooi" 

45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
61,000 
52,000 
63,000 
64.000 
66,000 
56,000 
57,000 
68.000 
60.000 
60,000 
61,000 
62.000 
62,870 

• 

Tensile  strenirth. 

LfOad  at  time  of  fracture. 

Elongation  after  rapture,  V'.IO  =  17.0  per  cent. 

Elongation  of  inch  sections,  — 'M6,  '^43*,  'M8,  'M3,  'M6/M3,  'M3, 
'MS,  'M2,  'Ml. 

Area  at  fracture,  l'^20  x  ".11  =  .204  square  inch. 

Contraction,  43.6  per  cent. 

Appearance  of  fracture  fine,  silky.  Thin  blister  on  surface  at  point 
of  fracture. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1224. 
J''  plate. 

Marks,  H  crosswise. 
Sectional  area,  1''.481  x  ".250  =  .370  square  inch. 


Applied  loads. 


Total. 


Pounds. 

370 

1,850 

8,700 

5,550 

7,400 

0,250 

11, 100 

14. 000 

14, 200 

14,400 

14, 600 

14, 800 

15,000 

15, 200 

15, 400 

15,600 

15,800 

16,000 

16,200 

16.400 

16.600 

16,800 

17,000 

15,200 

15,400 

15,600 

15,800 

16,000 

16,200 
16,400 
16,600 
10,800 
17,000 
17,200 
17,890 
17,760 
18, 130 
18,600 
18,870 
19,240 
19.010 
19,080 
20,850 
20,720 
21,090 
21,460 
21,830 
22,200 
22,510 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15, 000 
20.000 
25,000 
30,000 


45,950 


47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
67,000 
58,000 
69,000 
60,000 
60,840 


In  ganged  length. 


f 


Elongation. 


{ 


Inehet. 

0. 
.0011 
.0030 
.0019 
.0067 
.0081 
.0008 
.0125 
.0127 
.0128 
.0130 
.0133 
.0184 
.0136 
.0138 
.  0142 
.0148 
.0145 
.0147 
.0150 
.0152 
.0153 
.0155 
.0192 
.0201 
.0233 
.0280 
.0480 
.1270 
.150 
.250 
.325 
.335 
.840 
.354 
.871 
.392 
.425 
.47 
.52 
.55 
.61 
.66 
.75 
.80 
.93 

LOS 

1.15 

1.87 

1.82 


Set. 


KfunMki. 


Inch. 


0. 


—^0001 

'^"0062' 

^0002' 


Initialload. 


BlastiollBtt. 


Tenaile  strength. 


Elongation  after  fracture,  2'M8  ==  21.8  per  cent. 
Elongation  of  inch  sections,  ''.20,  '^55*,  ''.25,  ".17,  ".17,  ".16,  ".19,  ".15, 
".19,  ".16. 
Area  at  fracture,  "1.14  x  ".17  =  .194  square  inch. 
Contraction,  47.6  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1225. 
I"  plate. 

Mark,  I  crosswise. 
Sectional  area,  V'A^l  x  "^^2  s=  .377  sqaare  inch. 


Applied  loads. 


In  gauged  length. 


TotaL 


BTJ 

1,885 

8.770 

5.655 

7,540 

9,425 

11,810 

14,000 

14,200 

14.400 

14,600 

14,800 

14,900 

15.000 

14,400 

14,600 

14,*800 

15,000 

15,200 

15, 400 

!5,000 

15,200 

1^400 

1^600 

15,800 
16,000 
16,211 
16,588 
16,965 
17, 842 
17,719 
18.096 
18, 473 
18,850 
19, 227 
19,604 
19.981 
20, 858 
20, 785 
21,112 
21,489 
21,866 
22. 243 
24  620 
22,997 
23.100 
21, 100 


Per  aqnare 
incQ. 


Pounda. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25,000 
30,000 


88,700 


43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
63,000 
53,000 
54,000 
55,000 
66,000 
67.000 
58,000 
69,000 
60,000 
61,000 
61, 230 


Elongation. 


{ 


Ineket, 

0. 

.0017 
.0035 
.  0053 
.0072 
.0086 
.0102 
.0129 
.0132 
.  0134 
.0186 
.0141 
.0149 
.0225 
.0290 
.0837 
.0380 
.0412 
.0600 
.0790 
.0980 
.115 
.181 
.155 
.2S0 
.267 
.271 
.284 
.300 
.822 
.842 
.879 
.899 
.44 
.47 
.52 
.57 
.62 
.66 
.73 
.82 
.90 

1.00^ 

1.10 

1.34 

1.60> 

1.95 


Set. 


Inch. 


0. 


0. 
0." 
0." 


Bemarka. 


InlUalload. 


Elaatlo  limit. 


Tenaile  atrength. 

Load  at  time  of  firactnre. 


Elongation  after  fracture,  2''.24  =  22.4  per  cent. 
Elongation  of  inch  sections,  ^M9,  'MS,  ".50»,  ^'.26,  'M9,  'M7,  ".19,  ''.20, 
".21,  ".15. 

Area  at  fracture,  I'MS  x  'M8=.212  square  inch. 
Contraction,  43.8  per  cent. 
Appearance  of  fracture  silky,  stratified. 

8.  Ex.  36 47 
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TESTS    OF   IRON   AND   STEEL. 


No.  1226. 
^'  plate. 

MarkSy  I  crosswise. 
Sectional  area,  V^Alb  x  ''.262  =  .372  square  inch. 


Applied  loads. 


Total. 


Poun(U. 

372 

1,800 

3,720 

5.580 

7,440 

9,300 

11, 160 

13,  4(i0 

13, 600 

13,800 

14,000 

14,200 
14, 400 
14, 600 
14, 800 
15, 000 
15,  200 
15. 400 
15, 600 
15,800 
10,  000 
'16,200 
16,368 
16,740 
17, 112 
17,484 
17,856 
18,228 
18,600 
18,072 
19.344 
19,718 
20,088 
20,460 
20, 832 
21, 204 
21, 676 
21,948 
22,320 
22,650 
20. 300 


Per  Bonaro 
incli. 


1,000 
5,000 
10, 000 
15. 000 
20, 000 
25,  000 
30, 000 


37.100 


44,000 

45,  OUO 

46.  000 
47.000 
48.000 
49,000 
50,000 
51,000 
52, 000 
58,000 
54,000 

55,  000 

56.  OUO 
57.000 
58.000 
59,000 
GO,  000 
60,890 


In  gauged  length. 


Elongation.        Set. 


0. 

.0017 
.0036 
.  0051 
.0071 
.0087 
.0104 
.0128 
.  01:'9 
.0131 
.  0137 
.  0200 
.  0252 
.0440 
.0603 
.0782 
.0890 
.135 
.266 
.270 
.273 
.278 
.295 
.304 
.3)8 
.345 
.374 
.40 
.45 
..50 
.53 
.57 
.63 
.70 
.75 
.85 
.95 

1.01 

1.15 

L46 

1.98 


0. 


-.0001 


0. 


0. 


Bsnarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  rapture. 


Elongation  after  rupture,  2''.53=25.3  per  cent. 
Elongation  of  inch  sections,  'M6,  'M7,  ''.23,  ".22,  ''.21,  ."26,  ''.26,  ".64*, 
''.31,  ".19. 
Area  at  fracture,  l".14x".17=.194  square  inch. 
Contraction,  47.8  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF   IRON   AND    STEEL. 
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No.  1227.  ^ 
i''  plate. 

Marks,  J  crosswise. 
Sectional  area,  V'Adl  x  ".253  =  .377  square  inch. 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  aqnare 
inch. 

Elongation. 

Set 

Poundt. 

377 

1,885 

3,770 

5,655 

7,540 

9,425 

11,310 

13,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inehst. 

0. 
.0015 
.0034 
.0051 
.0068 
.0085 
.  0102 
.0124 
.  0127 
.  0129 
.0131 
.0133 
.0218 
.  0280 
.0400 
.0660 
S       .1005 
\       . 1240 
.1600 

Inch. 
0. 

Initial  load. 

• 

1 
Rlaatio  Umit 

Tenaile  atrength. 
Load  at  time  of  rapture. 

0. 

0. 

0. 

14.000 

...... ...... 

14,200 

...... ...... 

...... ...... 

14,400 
14,000 

••••>.  >••.-• 

38,700 


13,400 

13, 6.0 

13,800 

■                 •  ■  •  • 

14,000 

14,200 

14,400 
14,000 
14,  800 
15,080 
15,457 
15,a34 
16,211 
16,588 
10,065 
17,842 
17,719 
18.096 
18,473 
18,850 
19,  "227 
19,604 
19,981 
20,858 
20,735 
20.890 
17,600 

.248 
.800 
.333 
.350 
.381 
.420 
.47 
.50 
.63 
.68 
.67 
.71 
.79 
.87 
.98 
1.15 
1.38 
1.65 
2.15 

40,000 
4I,0€0 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55.000 
66,880 

Elongation  after  rupture,  2^.73=27.3  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.25,  ''.28,  ".68»,  ".27,  "24,  "24,  ".23, 
".21,  ".15. 
Area  at  fracture,  1".08  x  ".16=. 173  square  inch. 
Contraction,  54.1  per  cent. 
Appearance  of  fracture  fine  silky. 
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TESTS   OF   IBON   AND   STEEL. 


■ 

Ko.  1228. 
4''  plate. 

Marks,  K  crosswise. 
Sectional  area,  1''.498  x  ''.255  =  .382 


square  inch. 


Applied  loadfl. 

In  gauged  length. 

Total 

Per  square 
inoA. 

Elongation. 

Set. 

Founds. 
382 
1,010 
8,820 
5,730 
7,640 
0,550 
11,460 
13,400 
18,600 
13,800 
14,000 
18,400 
13,600 
18,800 
14,000 
14,200 
14,400 
14,600 
14,800 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,044 
16,426 
16,806 
17, 190 
17,672 
17,054 
18, 336 
18.718 
19,100 
10,482 
10,864 
20,246 
20,590 
17,800 

Fimndt, 
1,000 
6,000 
10,000 
16,000 
20,000 
25^000 
80,000 

Inekea, 

0. 

.0015 
.0032 
.0061 
.0060 
.0086 
.0102 
.0121 
.0123 
.0125 
.0127 
.0171 
.0201 
.0220 
.0272 
.0345 
.0415 
.0460 
.100 
.100 
.115 
.124 
.250 
.300 
.365 
.876 
.883 
.300 
.43 
.45 
.49 
.52 
/   .56 
.65 
.76 
.80 
.96 

LOO 

1.16 

1.40 

1.95 

JnOu 
0. 

Tnitialload. 
Slaetlclimlt. 

Tensile  strength. 

Load  at  time  of  fracture. 

0. 

0. 

0. 

86»660 

42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,006 
52,000 
58.000 
53,006 

Elongation  after  fracture,  2''.4:8  =  24.8  per  cent. 
Elongation  of  inch  sections,  ".17,  'M6,  'M8,  ''.20,  ".22,  ".24,  "21,  "64*, 
".27,  ".19. 
Area  at  fracture,  1".10  x  ".17  =  .187  square  inch. 
Oontraction,  51.0  per  cent. 
Appearance  of  fracture  silky  lamellar. 


TESTS   OF   IB  ON  AND   STEEL 
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No.  1229.      • 

i''  plate, 
f arks,  L  crosswise. 
Sectional  area,  1^^492  x  '^250  sc  .373  sqaare  incL. 


Applied  loads. 


ToUO. 


873 

1,M5 

8.7210 

5,506 

7,400 

0,825 

11,100 

12,000 

12,800 

18,000 

13,200 

18,400 

18,600 

13,800 

14,000 

14,200 

H400 

14,000 
14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
15.400 
15,600 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16.400 
16,600 
16,800 
17,000 
17,158 
17,531 
17,004 
18,277 
18,650 
18,023 
10,806 
10.760 
20, 142 
20,515 
20,888 
21,261 
21, 410 
18,500 


inciL 

ElongfttloiL 

PoiMMlf. 

JnoktM, 

1,000 

0. 

6,000 

.0010 

10,000 

.0041 

15,000 

.0068 

20,000 

.0088 

25,000 

.0000 

80,000 

.0110 

88^070 


46,000 
47,000 
48,000 
48,000 
50,000 
51.000 
52,000 
63,000 
54,000 
55,000 
56,000 
57.000 
57,400 


In  gftag«d  length. 


{ 


.0188 

.0140 

.0142 

.0148 

.0158 

.0156 

.0160 

.0166 

.0172 

.0188 

.0221 

.0242 

.0284 

.0341 

.0400 

.055 

.068 

.082 

.146 

.216 

.218 

.210 

.222 

.228 

.238 

.814 

.818 

.825 

.840 

.860 

.375 

.800 

.425 

.48 

.52 

.57 

.63 

.70 

.76 

.00 

.07 

1.15 

1.87 

1.72 


Set. 


Inch, 
0. 


-.0002 

-.'oooi' 


0. 


Initinllond. 


BiMtloliintt. 


Tensile  strength. 

Load  at  time  of  fractare. 


Elongation  after  fracture,  l'^99  =  19.9  per  cent. 
Elongation  of  inch  sections,  'M6,  ''.48  •,  ''.27,  ".19,  ".17,  ".15,  ".16, 
".13,".13,  ".16. 
Area  at  fractnre,  1".19  x  ".16  =  .190  square  inch. 
Oontraction,  49.1  per  cent. 
Appearance  of  fracture  silky  slight  lamination. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1230. 

i"  plate. 

Marks,  M  crosswise. 

Sectional  area,  1".498  x  ^'.246  =  .369  square  inch. 


Applied  loads. 


Total. 


Poundi. 

809 

1,845 

3,690 

5,685 

7,380 

9,225 

11.070 

14, 000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

16,600 

16,800 

10,000 

10^200 

16,400 
16,600 
16,800 
17, 000 
17,200 
17,400 
17,600 
17,800 
18,081 
18.450 
18,819 
10,188 
19,557 
19,926 
20,295 
20,664 
21,033 
21, 402 
21.771 
22, 140 
22,509 
22, 878 
23. 050 
21.500 


Per  sqnaro 
InciL 


Poundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 


41, 190 


49,000 
50,000 
51,000 
52.000 
63,000 
64,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60, 000 
61.000 
62.000 
62, 470 


In  gauged  length. 


Elongation. 


{ 


Inohm, 

0. 

.0014 
.0031 
.0049 
.0067 
.0082 
.0098 
.0129 
.0182 
.0140 
.0144 
.0147 
.0149 
.0158 
.0167 
.0183 
.0188 
.0205 
.0248 
.0530 
.0660 
.0850 
.200 
.200 
.290 
.303 
.821 
.829 
.844 
.363 
.408 
.47 
.51 
.66 
.62 
.71 
.76 
.80 
.98 

1.09 

1.20 

1.64 

2.07 


Set. 


Inch. 
0. 


Initial  load. 


—.0002 
'— .0003* 


Slastio  limit. 


Tensile  strength. 

Load  at  time  of  fraotore. 


BloDgation  after  fractare,  2^'AO  =  24.0  per  cent. 
Elongation  of  inch  sections,  'M7,  ".21,  ''.20,  ''.21,  ".ST*,  ".26, ''.26,  "^2, 
".17,  ".14. 
Area  at  fracture,  1".15  x  ".17  =  .195  sqaare  inch. 
Contraction,  47.1  per  cent. 
Appearance  of  fracture  silky,  laminated,  stratified. 


TESTS   OF    IRON   AND    STEEL. 
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No.  1231. 

i"  plate, 
[arks,  K  crosswise. 
Sectional  area,  ^^498  x  '^247=:.370  square  inch. 


Applied  loads. 


TotaL 


Plowndf. 
870 
1,650 
8,700 
8,500 
7,400 
0.250 
11.100 
14.000 
14,200 
14,400 
14,800 
HSOO 
16,000 
15.200 
1^400 
16,800 
15,800 
18,000 
18.200 
18,400 
18,600 
18,800 
17,000 
17,200 
17,400 
17.600 
17,800 
18,000 
18, 130 
18,600 
18,870 
19.240 
10.610 
19,080 
20,350 
20,720 
21,090 
21,460 
21,830 
22,200 
22,570 
22,940 
22.960 
20.400 


PeraqnAre 
Inoo. 


POttficEt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,  COO 
80.000 


48^780 


49.000 
60.000 
51.000 
62,000 
63.000 
64,000 
65,000 
56,000 
57.000 
58,000 
69,000 
60,000 
61,000 
62,000 
62,050 


In  gsni^ed  length. 


Elongation. 


Inehe$. 

0. 

.0017 
.0038 
.0062 
.0071 
.0088 
.0104 
.0183 
.0135 
.0187 
.0189 
.0142 
.0144 
.0148 
.0149 
0151 
.0165 
.0150 
.0183 
.0168 
.0177 
.0108 
.0325 
.0520 
.103 
.228 
.808 
.813 
.817 
.834 
.872 
.403 
.47 
.60 
.53 
.83 
.68 
.77 
.85 
.96 

L20 

1.57 

1.88 


Set 


Inth. 
0. 


0. 


0. 


RemarkB. 


Initial  load. 


Baatie  ttmH 


Tensile  strength. 

Load  at  time  of  fraotore. 


Elongation  after  fracture,  2''.21  =  22.1  per  cent. 

Elongation  of  inch  sections,  'M7,  ".18,  ".18,  ".17,  ".17,  ".19,  ".24,  ".56«. 

'^^0,    ".16.  7  7,,,!,,  , 

Area  at  fracture.  1".17  x  'M8  =  .211  square  inch. 
OontractioU)  43.0  per  cent. 
Appearance  of  fracture  silky,  laminated. 
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TESTS   OF   IRON   AND   STKEL. 


No.  1232. 
^"  plate. 

Marks,  B  lengthwise. 
Sectioual  area,  V'AW  x  ."SOS  =  .462  square  inch. 


Applied  loads. 


TotaL 


PotindM. 

482 

2,810 

4,020 

0.830 

9,240 

11.650 

18,800 

.18,000 
18,200 
18.400 
18,000 
18.800 
10.000 
19,200 
19,400 
19,000 
19,600 
18.000 
18.200 
18.400 
18,000 
18,800 
19,000 
10.200 
19,404 
19,800 
20,328 
20,700 
91, 252 
21,714 
22, 170 
22,638 
23,100 
28,502 
24,024 
24.486 
24,048 
25,410 
25, 872 
20.334 
20,700 
27.258 
27,720 
28,182 
28,200 
28,240 
24,100 


Per  naaaie 
inch. 


Pounds, 
1,000 
5,000 
10,000 
16.000 
20,000 
26^000 
80^000 


42,420 


42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
68,000 
59,000 
00,000 
01,000 
01,040 
01, 180 


In  ganged  length. 


Elongation. 


a 

.0014 
.0081 
.0049 
.0007 
.0003 
.0099 
.0180 
.0182 
.0186 
.0180 
.0188 
.0189 
.0141 
.0142 
.0144 
.0168 
.0279 
.0316 
.0390 
.050 
.070 
.085 
;120 
.200 
.279 
.294 
.817 
.832 
.300 
.395 
.44 
.47 
.62 
.65 
.00 
.07 
.73 
.78 
.80 
.00 
LOO 
L28 
1.71 
1.80 
2.10 


Set 


Jfuft, 


Ol 


0. 

"o." 

0." 


Initial  load. 


ElMttelintt. 


Tensile  strength. 

Load  at  time  of  fraotnreb 


Elongation  after  fracture,  2''.72  =  27''.2  per  cent. 
Elongation  of  inch  sections,  ".17,  ''.20,  ''.20,  ".24,  ".30,  ".64»,  ".Sl^ 
".25,  ".23,  ".18. 
Area  at  fractare,  l".ll  x  ".20  =  .222  square  inehes. ' 
Contraction,  51.9  per  cent. 
Appearance  of  fractare  flne,  silky. 


1 


TESTS   OF   IBON  AND   ST££L. 
No.  1233. 

-A^' plate. 

Marks,  S  lengthwise. 

Sectional  area,  r^499  x  ^'.308  ss  .462  sqaare  inch. 
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A]ipli0dload8. 

In  ffftuged  length. 

ToteL 

PersqiiAre 
inoh. 

Bkngstion. 

Set 

402 

2,810 

4,620 

0.080 

0,240 

11,650 

18.800 

10,170 

10,000 

10,800 

17,000 

17,200 
17,400 
17,000 
17,800 
18,000 
18,200 
18.400 
18,000 
18,800 
18.042 
19.404 
10,860 
20,328 
20.700 
21,262 
21,714 
22,170 
22.638 
28,100 
23,502 
24.024 
24,480 
24.048 
25,410 
26,872 
26.834 
21,800 

1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 

a 

.0018 

.0088 

.0060 

.0076 

.0090 

.0111 

.0128 

.0184 

.0180 

.0148 

.0156 

.0182 

.0285 

.062 

.120 

.105 

.280 

.296 

.804 

.811 

.810 

.847 

.874 

.401 

.44 

.48 

.62 

.67 

.02 

.07 

.72 

.82 

.01 

1.08 

1.16 

L85 

L0& 

0. 

InitlelkMUL 
ElastfoUmlt 

Tensile  strength. 

Load  St  time  of  ftaotaie. 

0. 

0. 

0. 
.0003 

86,800 

1 

41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64.000 
65.000 
50.000 
57,000 

•"1 

Elongation  after  fracture,  2'\6S  =  26.3  per  cent. 
Elongation  of  inch  sections,  'Ml,  ".IS.  'M8,  ''.27,  ".69»,  ".26,  ".26,  ".25, 
^'.26,  ".22. 
Area  at  fractnre,  1".07  x  'M8  s  .193  square  inch. 
Contraction,  58.2  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OP   IRON   AND   STEEL. 


No.  1234. 

^'  plate. 

Marks,  Q  lengthwise. 

Sectional  area,  r'.499x''.311=.466  square  inch. 

Specimen  badly  warped. 


Applied  loads. 

In  ganged  length. 

Benarkib 

Total. 

Per  aqnare 
iAon. 

Elongation. 

Set 

Poundt. 
466 
2,330 
4,660 
6,990 
0,320 
11,6.50 
13, 960 
16,200 
15.400 
15, 6U0 
15,800 
16.000 
16,200 
16,400 
16,600 
16,800 
17,000 
17, 200 
17, 400 
17.600 
17,800 
18,000 
18,200 
18,400 
18,640 
19.100 
19, 572 
20, 038 
20.504 
20,  970 
21, 436 
21.902 
22,368 
22,834 
23,300 
23,766 
24,  232 
24,  698 
25,164 
25,630 
26,096 
26, 450 
22,000 

PowidM, 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 

Ineket, 

0. 

.0020 
.0040 
.0067 
.0076 
.0093 
.0111 
.0131 
.0133 
.0137 
.0158 
.0162 
.0183 
.0224 
.0300 
.041 
.068 
.090 
.110 
.121 
.150 
.177 
.220 
.285 
.810 
.830 
.855 
.384 
.40 
.44 
.48 
.53 
.58 
.63 
.70 
.78 
.83 
.95 

1.05 

1.20 

1.50 

L90 

0. 

Initial  load. 

Blaatio  limit. 

• 

• 

• 

Tensile  strength. 

Load  at  time  of  fraotore. 

0. 

0. 

.0001 

83.480 

» 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46,000 

47, 000 

48,000 

49.000 

60,000 

51,000 

52,000 

53,000 

54,000 

55,000 

66, 000* 

56,760 

Elongation  after  fracture,  2"A7=2i.7  per  cent. 
Elongation  of  inch  sections,  'M3,  'M6,  ".16,  'M8,  ''.21,  ''.22,  ".26,  ".69*, 
// 29  'M8. 
Area  at  fracture,  r'.06x".19=.201  square  inch. 
Contraction,  66.9  per  cent. 
Appearance  of  fracture  fine  silky,  slight  lamination. 


J 


TESTS  OF  IRON  AND  STEEL. 

t 

No,  1235. 
^'  plate. 

Marks,  O  lengthwise. 
Sectioual  area,  r^498x^^d01=:.45I  sqaare  inch. 
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Applied  loads. 

In  ganged  Mngth. 

Remarks. 

•    • 

TotoL 

Per  square 

iSOQ. 

Elongation. 

Set 

Potmdt. 
451 
4.255 
4,510 
6.766 
9.020 
11. 275 
13,580 
14,«00 
15,000 
15.200 
15,400 
15,600 
15.800 
16,000 
16,236 
16,687 
17. 138 
17,589 
18,040 
18,491 
18,942 
19.303 
J9.844 
20,295 
20, 746 
21, 197 
21.648 
22,0')9 
22,550 
23,001 
23.452 
23, 903 
24,354 
24,510 
20.100 

PoundM. 
1.000 
5,000 
10,000 
15.000 
20.000 
2.%,  000 
80,000 

38.260 

0. 

.0024 
.0046 
.0066 
.0085 
.0108 
.0122  . 
.0132 
.0136 
.0149 
.0178 
.0230 
.0272 
.0320 
.0450 
.128 
.196 
.355 
.360 
.877 
.406 
.48 
.50 
.55 
.60 
.65 
.73 
.81 
.90 

1.03 

L20 

1.37 

1.67 

2.30 

1 

Inch, 
0. 

Initial  load. 
Blastio  limit. 

• 

• 

• 

-.0001 

-.0002 

—.0002 

36.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
64.350 

•"•••*  ••••"• 

••"-< 

Tensile  strength. 

Load  at  time  of  fraotora 

*""•"*  ••••••I 

Elongation  after  fracture,  3"  =  30  per  cent. 

Elongation  of  inch  sections,  ".16,  ".20,  ".22,  ".25,  ".33,  ".42,  ".68»,  ".30, 
'^25.  ".19. 
Area  at  fracture,  1".04  x  ".17 =.177  square  inch. 
Contraction,  60.8  per  cent. 
Appearance  of  fracture  fine,  silky. 


748  TESTS  OF  lEOK  AITO  8TEBL. 

No.  1236. 
A"  plate. 

Marks,  P  leDgtbwise. 
Sectional  area,  1".497  x  ".3M  =  .4S6  eqaare  iadh. 


EloDgation  after  fracture,  3".54  =  25.4per  cent. 
Elongation  of  inoli  sections,   ".19,  ".29,  ".67*,  ".31,  ".21,  ".19,  "-iSi 
".18,  ".19,  ".16. 
Area  at  fracture,  l".09x".19  =  .207  square  inch. 
Contraction,  54.5  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   mON   AND   STEEL. 

No.  1237. 
-f^'  plate. 

Marks,  B  crosswise. 
Sectional  area,  1"A91  x  '^310  =  .464  square  inch. 
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Applied  loads. 

In  ganged  length. 

Bemarfca. 

Total. 

PerMoare 
inch. 

Elongation. 

Set 

PoundM. 
464 
2,820 
4,640 
6,060 
9,280 
11,600 
13,920 
16,000 
10,200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,660 
19,024 
19,488 
10, 952 
20,416 
20,880 
21,844 
21,808 
22. 272 
22,786 
23.200 
23,664 
24,128 
24,502 
25,056 
25,520 
25,984 
26,448 
26,912 
27,876 
27,840 
28,120 
24,800 

Poundf. 
1,000 
6,000 
10,000 
15*000 
20,000 
25,000 
80,000 

Inehu. 

0. 

.0018 
.0086 
.0058 
.0076 
.0003 
.0111 
.0184 
.0138 
.0148 
.0147 
.0152 
.0160 
.0170 
.0198 
.0231 
.0258 
.0808 
.0440 
.0786 
.0860 
.150 
.247 
.276 
.807 
.826 
.842 
.872 
.415 
.44 
.48 
.50 
.55 
.62 
.66 
.76 
.82 
.04 

1.04 

1.20 

1.89 

L75 

Inth, 
0. 

Initialload. 
ElaatlolliBll 

Tenaile  strength. 
Load  at  thne  of  mptore. 

0. 

0. 

.0001 

86,210 

.0025 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
.^3,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
60,600 

Elongation  after  ruptnre,  2^M8  =  21.8  per  cent 
Elongation  of  inch  sections,  'M6,  ''.58»,  ''.26,  'M9,  'M9,  ".19,  'M2, 
^M5,  ".11,  'M7. 

Area  at  fracture,  rM3x'^21  =  .237  square  inch. 

Contraction,  48.9  per  cent. 

Appearance  of  fracture  fine,  silky,  slight  .lamination. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1238. 

■jB^''  plate. 

Marks,  S  crosswise. 

Sectional  area,  l'^498  x  ^^312  =  .467  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

467 

2.885 

4.670 

7,005 

'0, 340 

11,  675 

14, 010 

16,000 

16,200 

16,400 

16,600 

16.800 

17,000 

17,200 

17,400 

17.  GUO 
17.800 
18.000 
17,000 
17,800 
18,000 

18.  213 
18,680 
19, 147 

19.  614 
20.081 
20.548 
21,  015 
21,482 
21,949 
22,416 
22,883 
23.350 
23,817 
24,284 
24.751 
25,218 
25,685 
26,152 
26.619 
27,086 
27,553 
28,020 
28,220 
24,900 


Per  ftqnare 
iocn. 

Elongation. 

Pounds. 

Inches. 

1,000 

0. 

5,000 

.0019 

10, 000 

.0041 

15,000 

.0062 

20,000 

.0061 

25,000 

.0101 

30,000 

.0119 

85,550 


39.000 
40.0iK) 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52, 000 
53,000 
54,000 
55,  000 
56,000 
57,000 
58,000 
59,000 
60,000 
60,430 


In  ganged  length. 


.0135 

.0138 

.0142 

.0144 

.0151 

.0157 

.0161 

.0:67 

.0175 

.0187 

.0252 

.0285 

.0361 

.0430 

.0760 

.140 

.205 

.269 

.297 

.813 

.340 

.366 

.395 

.426 

.45 

.49 

.55 

.60 

.63 

.72 

.80 

.87 

.96 

1.08 

1.27 

1.53 

2.03 


Set. 


Inch. 
0. 


0. 
0.' 

0.' 


Initial  loud. 


Elastic  Umtt. 


Tensile  strength. 

Load  at  time  of  ftaotnra. 


Elongation  after  fracture,  2"A1  =  24.1  per  cent. 
Elongation  of  inch  sections,  ''.22,  ".58*,  ".27,  'M6,  'M6,  ".12,  'M6, 
.21,  ".32,  ".22. 

Area  at  fracture,  1".12  x  ".21  =  .235  square  inch. 
Contraction,  49.7  per  cent. 
Appearance  of  fracture  sflky,  slight  lamination. 


TESTS   OP. IRON   AND   STEEL. 
No.  1239. 

W  plate. 

Marks,  Q  crosswise. 

Sectional  area,  V'.500  x^^308s=  .462  square  inch. 


761 


Applied  loads. 

In  ganged  length. 

Bomarks. 

Total 

Per  aqnare 
inon. 

Elongation. 

Set 

Poundi. 
462 
2,810 
4.620 
6,980 
9.240 
11,550 
18,860 
15,800 
16,000 
16.200 
16,400 
16.600 
16,800 
17,000 
17,400 
17.600 
17.800 
18,000 
18,200 
18.480 
18.942 
19,404 
19,866 
20,828 
20.790 
21.252 
21, 714 
22,176 
22,638 
23.100 
23,562 
24,024 
24.486 
24,948 
25,410 
25,872 
26,834 
26,400 
28,100 

Pou^tds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
84, 200 

Jnehet, 
0. 

.0019 

.0040 

.0058 

.0076 

.0095 

.0118 

.0130 

.0147 

.0168 

.0187 

.0208 

.0241 

.0274 

.0312 

.0357 

.0418 

.0340 

.225 

.285 

.290 

.806 

.888 

.856 

.880 

.425 

.46 

.50 

.53 

.59 

.65 

.70 

.77 

.87 

.95 

1.10 

1.80 

1.62 

1.88 

Inch. 
0. 

Initial  load. 

BlaatioUmtl 

• 

Tenaile  strength. 

Load  at  time  of  mptnre. 

0. 

0. 

0. 

40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56.000 
67.000 
57, 140 

EloDgation  after  fractare,  2" A3  =  24.3  per  cent. 
Elongation  of  inch  sections,  'M7,  'M6,  'M7,  'M7,  'M9,  ".27,  ''.66», 
''.27,  ".22,  ".16. 
Area  at  fracture,  1".10  x  ".21  =  .231  square  inch. 
Contraction,  50  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


J 


.5z  TESTS  OF  IBON  AND  STEEL. 

No.  1240. 
fw"  plate. 

Marks,  O  crosswise. 
Sectional  area,  l".409x ".307=  ASO  eqaare  inch. 


Elongation  after  fracture,  2'.27  =  22.7  per  cent 

Elongation  of  inch  sections,  ".18,  ".14,  ".17,  ".19,  ".19,  ".60*/'.21,  "^ 
".21,  ".16. 
Area  at  flracture,  1".13  x  ".21=.237  sqnai©  inch. 
Contraction,  48.5  per  cent. 
Appearance  of  ft^ctnre  silky. 


TESTS   OF   IRON   AND   STEEL. 

No.  1241. 
W  plate. 

Marks,  P  crosswise. 
SectioDal  area,  l'^499x'^'M)7=.4G0  square  inch. 
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Applied  loads. 


Totil. 


Poundi. 

460 

2,300 

4,600 

6,000 

9,200 

11,500 

13,800 

1^600 

15,800 

10,000 

10,200 
10,400 
10,600 
10,800 
17,000 
17, 2U0 
17,480 
17,040 
18,400 
18,860 
19, 320 
19, 780 
20,240 
20,700 
21,100 
21,020 
22,080 
22,540 
23,000 
23,460 
23,920 
24,380 
24,840 
25,800 
25,760 
20,220 
20.850 
23,100 


Persqaare 


Poundg, 

1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 


34,350 


{ 


38,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
50,000 
57,000 
57,280 


In  ganged  length. 


Elongation. 


Inehsi. 

0. 

.0017 
.0034 
.0051 
.0068 
.0087 
.0102 
.0121 
.0123 
.0120 
.0178 
.0300 
.0360 
.0500 
.0505 
.0052 
.0885 
.155 
.203 
.281 
.800 
.3>5 
.352 
.382 
.417 
.40 
.50 
.55 
.00 
.00 
.72 
.78 
.80 
.97 

1.13 

1.32 

1.05 

1.90 


Set 


Inch. 
0. 


—.0001 

— .*6o6i" 
~.'666i" 


Bemnrks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 

Load  at  time  of  fltactore. 


Elongation  after  fracture,  2'^21  =  22.1  per  cent. 
Elongation  of  inch  sections,  'M5,  'M3,  ".18,  'M6,  'MO,  ".29,  ".58*.  ''.20, 
".18,  ".16. 
Area  at  fractnre,  l'M2x''.21  =  .235  square  inch. 
GontracUon,  48.9  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
S.  Ex.  36 48 
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TE6T8   OF   IRON  AND   8TEEU 


No.  1242. 

%''  plate. 

Marks,  A  crosswise. 

SectioDal  area,  r^498  x  '^368  ss  .551  sqaare  inoh. 


Applied  loads. 


Total. 


Pounds. 
651 
2,755 
6,510 
8.206 
11,020 
13,776 
15,200 
15,400 
15,600 
15,600 
16,000 
16,200 
16,400 
16,630 
16,600 
16,800 
17,000 
17,200 
17,400 
17,632 
18,183 
18,734 
19,285 
19,836 
20,367 
20,938 
21,480 
22,040 
22,501 
23,142 
23,699 
24,244 
24,795 
25,846 
25, '897 
26,448 
26,990 
27,550 
28,101 
28,652 
29,203 
29,754 
80, 805 
80,400 


Per  square 
inob. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 


28,310 


80,000 


32,000 
33,000 
34^000 
85.000 
36.000 
37,000 
38,000 
39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
55^170 


In  gaaged  length. 


Elongation. 


Indies. 

0. 

.0024 
.0048 
.0072 
.0094 
.0117 
.0131 
.0134 
.0138 
.0146 
.0151 
.0101 
.0161 
.0166 
.0172 
.  0182 
.0210 
.0273 
.0298 
.0350 
.0522 
.1120 
.184 
.230 
.250 
,263 
.291 
.315 
.352 
.373 
.417 
.43 
.48 
.53 
.59 
.66 
.74 
.82 
.04 

L02 

L20 

L42 

L76 

2.80 


Set. 


Ineh, 
0. 


0. 


0. 


.0038 


BlastioUliilL 


Tensile  ttnngfh. 


Elongation  after  fracture,  2".50  =  25.0  per  cent. 
Elongation  of  inch  sections,  ''.27,  ''.43»,  ''.24,  ".23,  ".24,  ".26,  "^9,  "^, 
"•22  ".17. 
Area  at  fracture,  1".25  x  ''.27  =  .337  square  inch. 
Contraction,  38.8  per  cent. 
Appearance  of  fracture  silky,  exceedingly  lamellar. 


TESTS   OF   IRON    AND   STEEL. 
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No.  1243. 


t"  plate, 
larks,  B  crosswise. 
Sectional  area,  1^^497  x  '^390  =  .584  square  inch. 


Applied  loads 


Total 


Powidt, 
684 

2,020 
6,840 
8.700 
11,060 
14,600 
14,800 
15,000 
15,200 
16,400 
15,000 
15,800 
10,000 
10,200 
10,400 
10,000 
10,800 
17,000 
17,200 
17,400 
17, 620 
17,800 
18,000 
18,104 
18,688 
10,272 
10,856 
20,440 
21,024 
21,608 
22,102 
22,776 
23,860 
23,044 
24,628 
26,112 
25,686 
26.280 
26,864 
27,448 
28,082 
28,010 
20,200 
29,784 
80,368 
80,052 
81,630 
82,120 
82,704 
83,288 
83,785 
28,000 


FerMnara 
inon. 


1,000 
5,000 
10,000 
15,000 
20,000 
25,000 


20,110 


30,000 


81,000 
82,000 
83,000 
84.000 
36.000 
36,000 
87, 000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
64.000 
56,000 
56,000 
67,000 
57,850 


In  gaaged  length. 


Elongation.        Set. 


Indies, 

0. 

.0010 
.0041 
.0061 
.0081 
.0106 
.0100 
.0111 
.0113 
.0114 
.0117 
.0110 
.0122 
.0I£4 
.0120 
.0128 
.0131 
.0136 
.0146 
.0162 
.0187 
.0205 
.0224 
.0230 
.0280 
.0450 
.0700 
.168 
.202 
.214 
.230 
.260 
.280 
.800 
.822 
.857 
.877 
.410 
.45 
.48 
.53 
.58 
.64 
.73 
.78 
.85 
.02 

LOO 

L26 

1.77 

2.04 


Inch. 
0. 


0. 


.0001 
.0009 


0072 


•^« 


Bemarka. 


Initial  load. 


Elastioliadt. 


Tensile  strengtli. 

Load  at  time  of  fraciore. 


Elongation  after  fracture,  2"M  =  26.6  per  cent. 
Elongation  of  inch  sections,  '^20,  ''.20,  ''.21,  ".20,  ".28,  ".68»,  ".30,  ".21 , 
''.20,  ".18. 

Area  at  fracture,  1".10  x  ."25  =  .275  square  inch. 

Oontraction,  52.9  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IBONAND   STEEL. 


No.  1244. 

i"  plate. 

Marks,  G  crosswise. 

Sectional  area,  1^^497  x  '^375  s=  .561  sqaare  inch. 


Applied  loads. 


Total. 


Found: 

561 

2.805 

5,610 

8,415 

11, 220 

14, 0  >5 

16,830 

18,400 

18,600 

18,800 

19,000 

19, 200 

19,400 

19,635 

19,800 

20,000 
20,200 
20,400 
20,600 
20,  757 
21,818 
21, 879 
22, 440 
23,001 
23,  562 
24, 123 
24,081 
25, 245 
2.>,  800 
26,  367 
20. 9-i8 
27,489 
28,050 
28,611 
29. 172 
29.733 
80,294 
80. 855 
81,416 
81. 977 
32,538 
28,100 


Per  ftouare 
incn. 


Powfidt. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,900 
30,000 


34,030 
35,000 


87.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44.r'00 
45,000 
46.000 
47.000 
48,000 
49,  OOO 
50,000 
51,000 
52,000 
53,000 
54,000 
55,00ft 
56,000 
67,000 
58,000 


In  gauged  length. 


Elongation. 


0. 

.0019 
.0036 
.0054 
.0074 
.0080 
.0110 
.0123 
.0131 
.0136 
.0142 
.0144 
.0146 
.0154 
.0194 
.0341 
.0500 
.100 
.160 
.187 
.217 
.229 
.245 
.263 
.2K9 
,  .306 
.344 
.368 
.394 
.428 
.47 
.52 
.57 
.62 
.69 
.76 
.83 
.95 

1.07 
■  1.27 

1.65 

1.97 


Set 


Inch. 
0. 


0. 


0. 
0. 
0. 


Bemarka. 


Initial  load. 


Elaatio  limit 


TenBlIe  strength. 
Load  at  time  of  raptora. 


Elongation  after  fracture,  2'^60  =  26.0  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".20,  ''.27,  ".69»,  ".26,  ".24^  '^23,  "^ 
".22  ".18. 
'  Area  at  fracture,  1".13  x  ".25  =  ".282  square  inch. 
Contraction,  49.7. 
Appearance  of  fracture  silky,  lamellar. 


^ 


TESTS   OF   IRON   AND    STEEL. 
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No.  1245. 

!"  *plate. 
f arks,  D  crosswise. 
Sectional  area,  1".498  x  ''.380  =r  .569  square  inch. 


Applied  loads. 


Total. 


Ponfidt. 

S«9 

2.845 

6,000 

8.685 

11,880 

14,225 

18.400 

10,600 

16,800 

17,070 

17,400 

17,600 

17,800 
18,000 
18,208 
18,400 
18,600 
18,777 
19,846 
19, 915 
19,000 
19,200 
19,400 
19,600 
10.800 
20,000 
20,200 
20,484 
21,053 
21,622 
22,191 
22,760 
28,329 
23,898 
24,407 
25,086 
25,605 
26,174 
26,748 
27,312 
27,881 
28,450 
29,010 
29,588 
80.157 
80,726 
81,296 
81,800 
27.600 


Per  square 
inoh. 


PowMlt. 
1,000 
6,000 
10,000 
15.000 
20.000. 
25,000 


30,000 
80,580 


82,000 


83,000 
84.000 
85.000 


86,000 
87,000 
88,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50.000 
61,000 
52.000 
53,000 
64,000 
65,000 
55.890 


In  gaaged  length. 


Elongation. 


Inekct. 

0. 

.0019 
.0048 
.0067 
.0087 
.0109 
.0138 
.0186 
.0142 
.0144 
.0161 
.0156 
.0168 
.0181 
.0207 
.0242 
.0271 
.0310 
.0358 
.0465 
.0775 
.1640 
.1612 
.1700 
.1790 
.1800 
.2150 
.2240 
.2278 
.241 
.255 
.288 
.304 
.881 
.870 
.895 
.427 
.46 
.50 
.55 
.60 
.68 
.74 
.82 
.92 

1.04 

1.19 

1.45 

1.88 


Set 


Inch. 
0. 


0. 


0. 
0. 


.0021 


Bemarks. 


Initial  load. 


Blastio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


Eloogation  after  fracture,  2'M9  =  21.9  per  cent. 
Elpngation  of  inch  sections,  'M7,  ".17,  ".11,  ".17,  ".19,  ".63»,  ".21,  ".17, 
'M8,".13.  7        >        » 

Area  at  fracture,  1".10  x  ".26  =  .275  square  inch. 
Contraction  y  51.7  per  cent 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF  IBON  AND   STEEL. 


liTo.  1246. 
%''  plate. 

Marks,  E  crosswise. 
Sectional  area,  1^^498  x  ^^383  =  .574  sqaare  inch. 


Applied  loaJft. 


ToteL 


674 
2,67U 
5,740 
8,610 
11,480 
14, 350 
16,000 
16.200 
16,400 
16.600 
16,800 
17,000 
17, 220 
17.400 
17, 600 
17, 800 
18,000 
18, 200 
18, 400 
18, 600 
18, 800 
19. 000 
19,200 
10.400 
19. 600 
19, 800 
20, 090 
20,664 
21, 238 
2L,812 
21,000 
2L,600 
21, 800 
22,000 
22,200 
22, 386 

22,  960 

23,  534 
24, 108 
24,682 
25.250 
25,830 
26. 404 
26,078 
27,  552 
28, 126 
28,700 
29. 274 
29,848 
80. 422 
80,996 
81,210 

31.240 

28,000 


Per  aqnare 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25,000 


30,000 


81,860 


35,000 
36,000 
37, 000 
38,000 


39,000 
40. 000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49, 000 
50,000 
61,000 
62,000 
63,000 
54,000 


54,430 


In  gangttd  length. 


Elongation. 


Inches, 
0. 

.0019 
.0041 
.0062 
.0082 
.0108 
.0126 
.0130 
.0182 
.0137 
.0141 
.0143 
.0148 
.0151 
.0153 
.0158 

.oies 

.0170 

.0178 

.0187 

.0201 

.0216 

.0282 

.0255 

.0290 

.0342 

.0446 

.064 

.120 

.222 

.235 

.242 

.252 

.200 

.312 

.319 

.838 

.362 

.406 

.43 

.46 

.52 

.57 

.63 

.70 

.78 

.88 

.96 

1.08 

1.27 

1.56 

1.82 

2.07 

2.80 


Set. 


Ineh, 
0. 


0. 


0. 


.0007 


.0030 


} 


Benufflu. 


InitUl  load. 


ElMtio  limit. 


Tensile  strength. 

Load  at  timo  of  fractore. 


Elongation  after  rupture,  2/'65=26.5  percent 
Elonldtion  of  inch  sections,  'M8,  'M8,  'M6,  'M9,  ".24,  '^26,  '/.30,  ''.63^ 
//29  '^'tf2. 
Area  at  fracture,  V'.U  x  ''.26  =  .296  square  inch. 
Contraction,  48.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OF   IRON   AND   STEEL 


No.  1247. 
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i"  plate. 

Marks,  F  crosswise. 

Sectional  area,  1"A99  x  ''.380  =  .570  square  inch. 


• 

Applied  loadfc. 

< 
Ia  gaaged  length. 

Remarks. 

ToteL 

Per  aqnare 
inon. 

ElongAtion. 

Set. 

Poundg. 
670 

2,850 
6,700 
8,650 
11,400 
14,250 
16.000 
16,200 

16,400 

16,600 
10,800 
17,000 
17,200 
17,400 
17,670 
18, 240 
18, 810 
19.380 
19,950 
20,520 
21,090 
21,660 
22,239 
22,800 
23,370 
23,940 
24, 510 
25,080 
25,650 
26, 220 
26,790 
27,360 
27,930 
28,500 
20, 070 
29,640 
80, 210 
30,780 
30.900 
27,500 

JPounds. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 

Inehet. 
0. 

.0018 
.0038 
.0057 
.0075 
.0097 
.0121 
.0125 
C       .0133 
{       .  0171 
.0187 
.0221 
.0245 
.0261 
.0273 
.0311 
.0391 
.0580 
.0900 
.231 
.244 
.263 
.285 
.314 
.343 
.370 
.403 
.42 
.47 
.62 
.57 
.65 
.72 
.79 
.92 
1.02 
1.17 
1.43 
1.78 
2.24 

Inch. 
0. 

Initiftlloiid. 
BliMtio  limit. 

f 

0. 

0. 
.0001 

28,420 

31,000 
82,000 
33,000 
34,000 
35,000 
86,  000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
.       48,000 
49, 000 
60,000 
61.000 
52,000 
53, 000 
54,000 
64,370 

• 

Tensile  strength. 

Load  at  time  of  firactare.                               • 

Elongation  after  fracture,  2''.6l  =  26.1  per  cent. 

Elongation  of  inch  sections,  ''.22,  ''.26,  ".24,  ".^6,»  ".43,»  ".22,  ".23, 

'^21,  ".18,  ".17.  7  7  ,  T  ,  ,  ,  , 

Area  at  fracture,  l".ll  x  ''.25  =  .277  square  inch. 

Contraction,  51.4  per  cent. 

Appearance  of  fracture  silky,  very  lamellar. 


760* 


TESTS   OF   IBON   AND   STEEL. 


I 


JSTo,  1248. 


f "  plate. 

Marks,  O  crosswise. 

Sectional  area,  ^^496  x  '^366  ss  .548  square  inch. 


Applied  loads. 


Total. 


PoundM. 
648 
2,740 
6,480 
8,220 
10,&60 
13,700 
10^440 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,600 
18,800 
19,000 
19,180 
19,728 
19,000 
19,200 
19,400 
19,600 
19,800 
20, 000 
20, 276 
20. 824 
21, 872 
21,920 
22,468 
23,016 
23,664 
24,112 
24,660 
23,208 
25^756 
26,804 
26,852 
27,400 
27,948 
28,496 
29,044 
29,692 
80,140 
80.870 
27,600 


Per  square 
inch. 


Foundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,890 


35,000 
86,000 


87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
55,420 


In  ganged  length. 


Elongation. 


Inehsi. 

0. 

.0014 
.0082 
.0052 
.0060 
.0086 
.0102 
.0110 
.0127 
.0165 
.0195 
.0250 
.0306 
.0431 
.0555 
.0700 
.117 
.153 
.100 
.223 
.224 
.225 
.227 
.231 
.233 
.241 
.260 
.282 
.805 
.380 
.370 
.  392 
.430 
.47 
.58 
.58 
.05 
.72 
.80 
.87 
.99 

1.09 

1.34 

1.81 

2.17 


Set. 


Ineh* 
0. 


—.0001 


-^0001 
—.0002 
—.0002 


Initial  load. 


Elaatiolimil. 


Tensile  strength. 

Load  at  time  of  fractmeb 


Elongation  after  fracture,  2.64  =  26.4  per  cent. 

Elongation  of  inch  sections,  'M8,  ^'.22,  ^'.21,  ''.23,  ''.25,  ".23,  ".69*,  ''JSA, 

".28  ".21. 
Area  at  fracture,  1".16  x  ".26  =  .302  square  inch. 
Contraction,  44.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


4 


TESTS  OF  IRON  AND  STEEL. 


761 


No.  1249. 

I"  plate. 

Marks,  H  crosswise. 

Sectiooal  area,  l''A9S  x  ^^372  =  "Ml  square  inch. 


Applied  loads. 


ToUl. 


PouiMf«. 
657 
2,785 
5^570 
8,855 
11,140 
13,025 
16,000 
18,200 
1^400 
18,000 
16,710 
16,800 
17,000 
17,200 
17,400 
17.600 
17,800 
18,000 
18,200 
18,400 
18,600 
18,088 
10,406 
18,800 

ao,ooo 

10,200 
10,405 
20,052 
20,600 
21,166 
21,723 
22,280 
22,837 
23,804 
23,051 
24.508 
25,005 
25,622 
26,170 
26,786 
27,203 
27,820 
28,407 
28.064 
20,521 
80,078 
80,635 
81,102 
81,740 
27,400 


Peraqnan 
iDcn. 


Pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 


30,000 


30,620 


34,000 
85,000 


35,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44, 000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
66,000 
67,000 


In  ganged  length. 


Elongation. 


Inahsi, 

0. 

.0020 
.0041 
.0063 
.0085 
.0104 
.0122 
.0126 
.0127 
.0120 
.0131 
.0133 
.0188 
.0158 
.0200 
.0232 
.0260 
.0201 
.0376 
.0470 
.0521 
.0735 
.113 
.125 
.138 
.145 
.181 
.206 
.220 
.250 
.260 
.205 
.314 
.344 
.366 
.308 
.446 
.40 
.63 
.56 
.62 
'  .67 
.76 
.84 
.06 

1.08 

1.24 

1.54 

2.07 


Set 


0. 


0. 


0. 
0. 


0007 


Kemarta, 


Initial  load. 


Slastio  limit. 


Tensile  strength. 

Load  at  time  of  Aractare. 


Elongation  after  fracture,  2'^52  =  25.2  per  cent. 
Elongation  of  inch  sections,  'M6,  'M8,  'M7,  ".22,  ''.25,  ''.21,  ".22,  ".25, 
/'.62*,  ".24. 

Area  at  fractnre,  l".ll  x  '^25  =  .277  square  inch. 

Contraction,  50.2  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


762 


^   TESTS  OF'IBON  AND   STEEL. 


No.  1260. 

I  plate. 

Marks,  I  crosswise. 

Sectional  area,  1".498  x  ''.371  =  .566  square  inch. 


Applied  loftds. 


Total. 


Poimd*. 
556 

2,780 

5,5eo 

8,840 
11,120 
18,000 
16,000 
10,200 
10,400 
16,080 
17, 000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18.400 
18,600 
18,800 
19.000 
10,200 
19.400 
20,016 
20,572 
21.128 

21,684 

21,000 
21, 200 
21,400 
21,600 
21, 800 
22,240 
22,706 
23,852 
23,008 
24,464 
25,020 
25, 576 
26,132 
26.688 
27, 244 
27, 800 
28,850 
28. 912 
29. 408 
80, 024 
80,680 
81. 136 
81,692 
82,248 
82, 300 
28,500 


Per  saiiare 
incii. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 


30,000 


32,730 


85,000 
86, 000 
37,000 
8t{,000 

80,000 


40,000 
41.000 
42. 000 
43, 000 
44. 000 
45, 000 
40,000 
47, 000 
48,000 
49.000 
60,000 
51, 000 
52,000 
53. 000 
54,000 
55. 000 
50, 000 
57, 000 
58,000 
58,130 


In  gaofred  length. 


Elongation. 


{ 


Indui, 

0. 

.0021 
.0042 
.0066 
.0087 
.0106 
.0123 
.0127 
.0129 
.0131 
.0133 
.0136 
.0139 
.0142 
.0144 
.0148 
.0153 
.0160 
.0169 
.0100 
.0230 
.0200 
.0291 
.0372 
.0590 
.094 
.117 
.140 
.152 
.164 
.227 
.245 
.256 
.266 
.279 
.300 
.326 
.354 
.380 
.417 
.43  . 
.48 
.62 
.57 
.63 
.67 
.77 
.82 
.05 

1.08 

1.25 

1.47 

1.75 


Set 


Inch, 
0. 


0. 


0. 
0. 


.0005 


Itomfcrtra. 


Initial  load. 


Elaetlo  limit. 


Tensile  strength. 

Load  at  time  of  Ccnotnre. 


Elongation  after  fracture,  2".07  =  20.7  per  cent. 
Elongation  of  inch  sections,  ".13,  ".74»,  ''.23,  'M7,  'M3,  ".13,  'M6,  ''.IS, 
^'.12,  ".14. 
Area  at  fracture,  1".12  x  ".24  =  .269  square  inch. 
Oontraction,  61.6  per  cent. 
Appearance  of  fi*acture  silky,  slight  lamination. 


TESTS   OF   IBON   AND   STEEL. 


763 


f  plate. 

Marks,  J  crosswise. 

Sectional  area,  r'.498  x  ''.375 


No.  1251. 


=:  .562  square  inch. 


▲ppUed  loAdB. 


TotaL 


562 
2,810 
5,620 
8»480 
11,240 
14,060 
16,000 
16,200 
16,400 
16^000 
16,860 
17,000 
17,200 
17,400 
17,600 
17,800 

18,000 

18,200 
18,400 
18,600 
18,800 
19,000 
19, 108 
19,670 
20,232 
20,704 

21,356 

21,856 

21,600 

21,800 

22,000 

22,200 

22,400 

22,600 

22,800 

23,042 

2.'{,200 

23.400 

23,604 

24,166 

24,728 

25,290 

25, 852 

26.414 

26. 976 

27,638 

28,100 

28,062 

29.224 

.29, 780 

80.848 

80.910 

81, 472 

82,034 

82,596 

88,070  , 

27,800 


Per  square 
InoiL 


Powidt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 


80,000 


31,670 


84,000 
85,000 
86.000 
87,000 

88,000 

38,000 


41,000 


42.000 
43,000 
44,000 
45.000 
46,000 
47, 000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
58,840 


In  ganged  length. 


Elongation. 


I 


Jnehst, 
0. 

.0021 
.0044 
.0060 
.0092 
.0112 
.0132 
.0133 
.0136 
.0138 
.0141 
.0142 
.0143 
.0145 
.0147 
.0151 
.0156 
.0150 
.0168 
.0189 
.0208 
.0232 
.0250 
.0295 
.0396 
.  0551 
.1680 

.2361 

.2368 

.2382 

.2395 

.2412 

.2450 

.2546 

.2063 

.2700 

.2815 

.2890 

.2905 

.3040 

.»29 

.3r>4 

.890 

.427 

.44 

.49 

.54 

.58 

.63 

.06 

.77 

.83 

.05 

LOO 

L23 

1.49 

2.02 


Set. 


Inch. 
0. 


a 

0." 


0002 


.0011 


{ 


.2178 
.2175 


Beoarka. 


Initial  load. 


ElastioUmtt 


Keeted  onder  Initial  load  one  hour. 
Beading  after  resting  one  hoar. 


Tensile  strength. 

Load  at  time  of  fraotare. 


Elongation  after  rapture,  2''.70  =  27.0  per  cent. 
Elongation  of  inch  sections,  ''.25,  ''M'^j  ".45,  ''.29,  ".33,  ".20,  ".20,  ".19, 
'M7,  ".16. 
Area  at  fracture,  1".09  x  '^25  s  .272  square  inch. 
Oontraction,  61.6  per  cent. 
Appearance  of  fracture  silky. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1252. 
%"  plate. 

Marks,  A  lengthwise. 
Sectional  area  1^'.49S  x  ''.368  =  .551  square  inch. 


Applied  loads. 


TotaL 


Founds. 
651 
.  2,755 
5.610 
8^265 
11,020 
38,776 
10,630 
17,000 
17.800 
18,000 
18.200 
18.400 
18,600 
18,800 
19,000 
10,285 
19,836 
18,000 
18, 200 
18,400 
18,600 
19.000 
19,836 
20,887 
20,938 
21,489 
22,040 
22,591 
23,142 
23,608 
24.244 
24,795 
25,346 
25,897 
26,448 
26,099 
27,650 
28,101 
28,652 
20,203 
29.754 
29,900 
24,400 


Per  sqnan 
inon.  ■ 


FoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 


83,080 


85^000 
36,000 


36,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,000 
62,000 
63,000 
64,000 
64.260 


In  gauged  length. 


Elongation. 


Inehet. 

0. 

.0020 
.0030 
.0069 
.-0077 
•  0090 
.0115 
.0123 
.0124 
.0126 
.0129 
.0138 
.0255 
.0370 
.0432 
.0571 
.160 
.192 
.198 
.209 
.28 
.24 
.255 
.26 
.28 
.81 
.85 
.87 
.41 
.44 
.49 
.64 
.67 
.62 
.72 
.78 
.86 
.98 

1.10 

1.85 

1.75 

2.10 


Set 


JndL 
0. 


0. 


0. 

0. 
0. 


Initial  load. 


Elaattolimtt. 


Tensile  strength. 

Load  at  time  of  fraeioTe. 


Elongation  after  niptnre,  2''.59  =  25.9  per  cent. 

Elongation  of  inch  sections,  'M3,  ".14,  'M6,  'M9,  ''.24,  ".30,  ".70»,  ".27^ 
".26  ".20. 

Area  at  fracture,  1".06  x  ".22  =  .233  square  inch. 
.  Contraction,  57.7  percent. 

Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IBON  AND   STEEL. 

No.  1253. 
f ''  plate. 

Marks,  B  len^hwise. 
Sectional  area,  V'A93  x  '^390  =  .582  square  ioch. 


705 


Applied  loads. 

In  gaiiged  length. 

Bemarka. 

Total 

Par  squaie 
inoa. 

Elongation. 

Set 

Pounds. 
682 
2,010 
6,620 
8,730 
11,040 
14,650 
17,460 
19.000 
19,200 
19,400 
19,600 
19.800 
20,000 
20,200 
20,400 
20.600 
20.800 
21.000 
21,200 
21,684 
22, 1 16 
22,698 
23,280 
23,863 
24,444 
25,026 
2^608 
26,190 
26, 772 
27,354 
27,036 
28,618 
29,100 
29,682 
•  80.264 
80,840 
81. 428 
82,010 
82.692 
83,174 
83,766 
84,338 
84,760 
28»600 

Poundi. 
1,000 
6.000 
10.000 
15.000 
20.000 
25.000 
30,000 

Jnchtt, 

0. 

.0022 
.0048 
.0071 
.0093 
.0115 
.0141 
.0161 
.0163 
.0167 
.0171 
.0174 
.0182 
.0195 
.0282 
.0480 
.075 
.122 
.135 
.161 
.184 
.210 
.243 
.256 
.275 
.299 
.832 
.350 
.392 
.41 
.45 
.49 
.63 
.67 
.68 
.68 
.75 
.85 
.95 

1.05 

1.21 

1.42 

1.97 

Inch. 
0. 

Initial  load. 
Elaatiolimll. 

Tensile  strength. 

Load  at  time  of  fhbotare. 

.0002 

.0002 
.0OC6 
.0008 

84,020 

87,000 
88.000 
89,000 
40.000 
41,000 
42.000 
43, 000 
44,000 
45.000 
46.000 
47.000 
48.000 
49, 000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67, 000 
68.000 
69,000 
60,730 

• 

Elongation  after  fracture,  2". 61  =  26.1  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.21,  ''.26.  "AT,  ''.54»,  ''.26,  ".20, 
'".17,  ".17,  ".16. 

Area  at  fracture,  1".06  x  ".26  =  .276  square  iucb. 
Contraction,  52.6  per  cent. 
Appearance  of  fracture  silky. 


766 


TESTS   OP 'IRON  AND   STEEL. 


No.  1254. 
I"  plate. 

Marks,  0  lengthwise. 
Sectional  area,  V'A9S  x  ''.376  =  .563  square  inch. 


Applied  loads. 


ToUl. 


Pounds. 
663 
2,816 
6,630 
8,445 
11.860 
14,175 
16,880 
17,800 
18,000 
18,200 
18,400 
18, 600 
18, 800 
19,000 
10,200 
10,400 
19,600 
10,700 
10,800 
20,000 
20,200 
20,400 
20, 600 
20,831 
21,894 
21, 957 
22,620 
23,083 
23,646 
24,209 
24,772 
25,336 

26,461 

27,024 

27,687 

28,150 

28,713 

29,276 

29,839 

80,402 

80,965 

81,528  > 

32,091 

82,680 

26,900 


Per  soaare 
inch. 


Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 


84,810 


87,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
65,000 
66,000 
57, 000 
67,870 


In  ganged  length. 


Elongation. 


Inehet. 

0. 

.0022 
.0044 
.0066 
.0086 
.0105 
.0122 
.0128 
.0129 
.0131 
.0132 
.0134 
.0185 
.0187 
.0138 
.0139 
.0141 
.•0168 
.0285 
.0520 
.130 
.199 
.214 
.218 
.223 
.254 
.274 
.299 
.823 
.350 
.878 
.418 
.46 
.49 
.58 
.58 
.64 
.60 
.77 
.87 
.95 

1.00. 

L21 

1.60 

2.04 


Set 


Indi. 
0. 


0. 


0. 
0. 


.0001 


Initial  load. 


SlaatloliiBik 


Tensile  strength! 

Load  at  time  of  fcactora. 


Elongation  after  fracture,  2'^76  =  27.7  per  cent 

Elongation  of  inch  sections,  ''.20,  ".19,  ".24,  ".28,  ".66»,  ".37,  ''.26,  ".23, 

".20  ".14. 
Area  at  fracture,  1".09  x  ".24  =  .262  square  inch. 
Gontraction,  53.6  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OF  ntOH  AND  STEEL. 


767 


Ko.  1255. 

i"  plate, 
larks,  D  lengthwise. 
Sectional  area,  r'.489  x  ".383  a  .574  square  inch. 


Applidd  lotds* 


TotoL 


PtoiMMb. 

674 

S.870 

fi.740 

8,«10 

11,480 

14,850 

18,000 

.  16;800 

17,000 
17,220 
17,400 
17,600 
17,794 
18,000 
18.200 
18,868 
18,400 
18,600 
18.800 
18,943 
19,516 
20.000 
20,664 
21,238 
21.812 
22,886 
22,860 
23,634 
2i,108 
24,682 
25,256 
25,880 
26,404 
26,978 
27,652 
28,126 
28,700 
29,274 
29,848 
80.422 

80,840 

26,000 


Per 


\;S^lSkm^tX^ 


1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
28,920 


80,000 


81,000 

'ai'ooo" 


83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
63,000 

53,780 


In  ganged  length. 


{ 


\ 


InchM$, 

a 

.0028 

.0043 

.0064 

.0083 

.0102 

.0125 

.0129 

.0204 

.024 

.035 

.030 

.044 

.052 

.050 

.069 

.077 

.098 

.100 

.121 

.187 

.213 

.234 

.253 

.276 

.806 

.825 

.859 

.883 

.423 

.47 

.60 

.55 

.61 

.66 

.73 

.81 

.98 

L07 

L19 

L46 

1.98 

2.86 


Bet. 


Ineh. 
0. 


Ol 


.0000 
.0001 


TffBniff'kii 


Inittiaioed. 


Elastio  limit 


Tenaile  atrength. 
Load  at  time  of  fraotme. 


Elongation  after  fractnre,  2'^82  =  28.2  per  cent. 
Elongation  of  inch  sections,  ''.22,  ''.26,  "24,  ".22,  ".40,  ".62,  ".22,  ".21^ 
".25,  ".18. 
Area  at  fracture,  1".06  x  ".24  =  .254  square  inch. 
Oontraction,  55.7  i>er  cent. 
Appearance  of  fracture  silky,  very  lamellar. 
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TESTS   OF   IRON  AND   STEEL. 


Ko.  1246. 
y^  plate. 

Marks,  E  crosswise. 
Sectional  area,  V'A9S  x  '^383  =  .574  sqaare  inch. 


Applied  loads. 


TotaL 


Povnds, 
574 
2,87U 
6,740 
8,610 
11.480 
14,350 
16,000 
16.200 
16,400 
16.600 
16,800 
17,000 
17, 220 
17,400 
17, 600 
17, 800 
18,000 
18, 200 
18.400 
18. 600 
18,800 
19. 000 
19,200 
10,400 
10,600 
10.800 
20,090 
20.664 
21, 238 
21, 812 
21,000 
21,  600 
21,  800 
22,000 
22,200 
22,886 
22.060 
23.534 
24, 108 
24,682 
25.250 
25, 830 
26.404 
26, 078 
27,552 
28, 126 
28,700 
29. 274 
20,848 
80. 422 
80.096 
81,210 

31,240 

28,000 


Per  BQiiAre 
intiL. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 


30,000 


31,860 


35, 000 
86,000 
37, 000 
38,000 


80,  000 
40, 000 
41,000 
42,000 
43,000 
44.000 
45, 000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 


54,430 


In  gaag«d  leDgtb. 


Elongation. 


{ 


Jnehei, 

0. 

.0019 
.0041 
.0062 
.0082 
.0108 
.0126 
.0130 
.0132 
.0137 
.0141 
.0143 
.0148 
.0151 
.0153 
.0158 
.0163 
.0170 
.0178 
.0187 
.0201 
.0216 
.0282 
.0255 
.0290 
.0342 
.0446 
.064 
.120 
.222 
.235 
.242 
.252 
.290 
.312 
.319 
.838 
.302 
.406 
.43 
.46 
.52 
.57 
.63 
.70 
.78 
.86 
.96 

1.08 

1.27 

1.56 

L82 

2.07 

2.30 


Set 


Inah, 
0. 


0. 


0. 
.0007 


.0030 


I 


Bemarka. 


Initial  load. 


Elastio  limit 


Xenaila  strength. 

Load  at  time  of  fraotnre. 


Blongatioa  after  rupture,  2."66=26.5  percent. 
Elongation  of  inch  sections,  'M8,  'M8,  'M6,  'M9,  ''.24,  ''.20,  ".30,  ".63^ 
".29,  ".vj2. 
Area  at  fracture,  1".14  x  ''.26  =  .296  square  inch. 
Contraction,  48.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF   IRON   AND   STEEL 


No.  1247. 
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f ''  plate. 

Marks,  F  crosswise. 

Sectional  area,  1"A99  x  ".SSO  =  .570  square  inch. 


• 

Applied  loads. 

In  gaoj^ed  length. 

Remarks. 

Total 

Persqiiare 
incn. 

Elongation. 

Bet. 

Poufidg. 

570 

2,850 

6.700 

8,550 

11, 400 

14,250 

16.000 

16^200 

16,400 

16,600 
16,800 
17,000 
17,200 
17,400 
17,670 
18.240 
18, 810 
19,380 
19,950 
20, 520 
21,090 
21,660 
23,239 
22,800 
23,870 
23,940 
24,510 
25,080 
25,650 
26,220 
26,790 
27,360 
27,030 
28.500 
29, 070 
29,640 
80, 210 
80,780 
30.990 
27,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

Inekes. 
0. 

.0019 
.0038 
.0057 
.0075 
.0097 
.0121 
.0125 
C       .0133 
>       .0171 
.0187 
.  0221 
.0245 
.0261 
.0273 
.0311 
.0391 
.0580 
.0900 
.231 
.244 
.263 
.285 
.814 
.343 
.370 
.403 
.42 
.47 
.62 
.67 
.65 
.72 
.79 
.92 
1.02 
1.17 
1.43 
1.78 
2.24 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

% 

• 

Tensile  strength. 

Load  at  time  of  firactnre.                               • 

• 

0. 

0. 
.0001 

28,420 

31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
89.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
»       48,000 
49,000 
60,000 
51,000 
52.000 
53.000 
54,000 
54,370 

Elongation  after  fracture,  2"M  =  26.1  per  cent. 
Elongation  of  inch  sections,  ".22,  ".26,  ".24,  "A5,*  ".43  •  ".22,  ".23, 
''.21,  ".18,  ".17.  y         J  y  y         y 

Area  at  fracture,  l".ll  x  ".25  =  .277  square  inch. 

Contraction,  51.4  per  cent. 

Appearance  of  fracture  silky,  very  lamellar. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1268. 
ft"  plate. 

Marks,  6  lengthwise. 
Sectional  area,  1".4:98  x  ".365  =  ".547  square  inch. 


Applied  loads. 

In  ganged  length. 

f 

1 

Total. 

FersqiUTe 
inon. 

Elongation.        Set. 

Bemarka. 

1 

Powidt. 

547 

2,735 

,5,470 

8,205 

10, 94(1 

13,675 

16,410 

'   17,400 

17.600 

17,  SCO 

18,000 

18, 100 

18, 200 

18.400 

18,598 

Poundg. 
1.000 
5,000 
10,000 
15,  COO 
20,000 
25,000 
30,000 

Ineket. 
0. 

.0022 
.0043. 
.0064 
.0082 
.0102 
.0122 
.  0127 
.0128 
.0130 
.0132 
.0238 
.0570 
.0764 
.084 
C       .125 
{       .162 
.251 
.  266 
.286 
.312 
.342 
.367 
.411 
.43 
.49 
.54 
.59 
.64 
.72 
.78 
.88 
1.02 
1.15 
1.40 
1.60 

Inch. 
0. 

* 

Tnitialload. 
ElaaticUmit. 

—  0002 

— foooi"** 

—.0001 

32,910 

34,000 

35,000 

3a  000 
87,001 
38,000 
30.006 
40,000 
41,  oof 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
rtO,  000 
51,000 
52,000 
53.000 
53.840 

i     19, 145 

19  692 

20,230 

'    20, 786 

1 

21.333 

I    21,880 

Tensile  strength. 

Load  at  time  of  fraotoTe. 

22,427 
22,974 
23, 521 
24,008 
24, 615 
25,102 
23.700 

'    20,250 
26. 803 
27.850 
27, 897 
28,444 
28,991 
29,450 
24,200 

Elongation  after  fracture^  2".31  =  23.1  per  cent. 
Elongation  of  inch  sections,  ".12,  ".13,  ".13,  ".13,  ".17,  ".19,  '^22,  ".37, 
".65*,  ".21. 
Area  at  fracture,  l".06x''.22  =  .233  square  inch. 
Contraction,  57.4  per  cent. 
Aopearance  of  fracture  silky,  lamellar. 


T£8TS   OP   IRON   AND   STEEL. 
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No.  1250. 

S"  plate, 
farks,  H  lengthwise. 
Sectional  area,  r^498x'^367=:  .560  sqaare  inch. 


1 
Applied  lottdtt.      1     In  ganged  length. 

1 

ToUl. 

Persqnare 
inch. 

Elongation. 

Set, 

Remarka. 

Peund$. 
560 
2,760 
^500 
8,250 
11,000 
18,750 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,150 
18,700 
19,250 
19,800 
20,860 
20,000 
21,450 
22,000 
22,550 
28,100 
23,650 
24,200 
24,750 
25,800 
25,850 
26,400 
26,950 
27,600 
28,050 
28,600 
29,150 
29,700 
80,250 
80,800 
8!,  170 
25,000 

Poviidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
80,550 

Ineh«9. 

0. 

.0021 
.0043 
.0067 
.0085 
.0104 
.0124 
.0129 
.0187 
.0165 
.0177 
.0206 
.0238 
.0292 
.0361 
.056 
.114 
.225 
.241 
'.249 
.271 
.296 
.327 
.852 
.875 
.414 
.49 
.51 
.58 
.69 
.68 
.70 
.80 
.88 

LOO 

LIO 

L30 

L59 

2.21 

Inch. 

a 

.....X...... 

0. 

Initio]  load. 

• 

0. 

0. 

Elastic  limit. 

- 

82,000 

33,000 
84,000 
85^000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
.     53,000 
54,000 
55,000 
56,000 
56,670 

k 

. 

Tensile  strength. 

Load  at  time  of  rapture. 

!                  i 

Elongation  after  fiticture,  2".85  =  28.5  per  cent. 
Elongation  of  inch  sections,  ".16,  ''.14,  ".38,  ".C4»,  ".30,  ".34,  ".24,  ".24, 
".24,  "M. 

Area  at  fracture,  l".06x''.22  =  .233  square  inch. 

Contraction,  57.6  per  cent. 

Appearance  of  fracture  fine  silky,  slight  lamination. 
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TESTS  OF  IRON  AND  STEEL. 


No.  1260. 
I''  plate. 

Marks,  I  lengthwise. 
Sectional  area,  r'.495x  ''.372  =  .557  sauare  inch. 


Applied  load*. 


ToUL 


Poundi. 
657 
2,785 
5.570 
8.855 
11.140 
13,925 
16. 710 
18.000 
18,200 
18,400 
18,600 
18,800 
19,  OUO 
19,200 
10,400 
19,495 
19. 600 
19,800 
20, 000 
20,200 
20.400 
20,609 
20,800 
21,000 
21,160 
21, 723 
22, 280 
22,837 
23.394 
23,051 
24,508 
25,065 
25,622 
26,179 
26, 736 
27,293 
27, 850 
28,407 
28, 96i 
29,521 
30, 078 
30,  635 
31, 192 
31, 749 
32,  306 
32,863 
32,880 
27,500 


Per  Bquare 

iAClL 


PoundM, 
1,000 
5.000 
10  000 
15.006 
20,000 
25,000 
30,000 


In  gaaged  lenxth. 


Elongation. 


33,300 


35,000 


37,000 


38,000 
30,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,  GOO 
54,000 
55,000 
56,000 
57,000 
58.000 
69,000 
59, 030 


IneKu. 

0. 

.0024 
.0044 
.0067 
.0087 
.0106 
.0127 
.0147 
.0149 
.0150 
.0150 
.0164 
.0175 
.0181 
.0183 
.0191 
.0197 
.0205 
.0252 
.0363 
.0522 
.0790 
.105 
.153 
.211 
.236 
.255 
.267 
.296 
.318 
.337 
.870 
.400 
.43 
.47 
.52 
.55 
.60 
.67 
.72 
.80 
.88 

1.02 

1.16 

1.85 

1.72 

1.93 


Set 


Ineh. 

a 


0. 
0.' 


0000 


.0058 


Initial  load. 


SlaatioUmit. 


Tensile  strength. 
Load  at  time  of  mptare. 


Elongation  after  rupture,  2''.47r=24.7  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  ^'.24,  ".59*,  ''.38,  ".23,  ".19, 
MS,  ".14,  ".15.  .  * 

Area  at  fracture,  1".10  x  '^26  =  .275  square  inch. 
Contraction,  50.4  per  cent. 
Appearance  of  fracture  silky,  stratified. 


J 


TESTS   OF   IRON   AND   STEEL. 
No.  1261. 

i''  plate. 

Marks,  J  lengthwise. 

Sectional  area,  l''.406x''.372  =  .657  square  inch. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  snnare 
incii. 

Elongation. 

Set 

Pounda. 
557 
2  785 

Pound*. 
1.000 

A  000 

Inehe$. 
0. 

.0017 
.0037 
.OO.'M 
.0073 
.0000 
.0100 
.0117 

Inth, 

0. 

IniUalload. 
Elastic  limit 

1 

« 

Tensile  strength. 
Load  at  time  of  fraetnre. 

5I570         ibiooo 

8.355             IR  noo 

0. 

11.140 
13,025 
16,710 
18,400 
18.600 
18,800 
10,000 
18.600 
18.800 
10.000 
10,200 
10.405 
20.052 
20.600 
21.166 
21.723 
22,280 

20,000 
2.5.000 
&0,000 

0. 

0. 

.0122 

33.750 

.0127 
.0240 
.0200 
.0360 
.0430 
.048 
.063 
.080 
.186 
.240 
.264 
.287 
.303 
•    .337 
.858 
.304 
.420 
.45 
.50 
.54 
.61 
.64 
.72 
.82 
.00 

1.03 

1.15 

1.40 

1.78 

2.08 

• 

35,000 
36.000 
37.000 
38,000 
30,000 
40  000 

22.837            4iio6o 
23, 304            4'i.  000 

23.051 
24,508 
25.065 
25.622 
26,170 
28.736 
27.203 
27,850 
28.407 
28,064 
20. 521 
80,078 
80,635 
31,102 
81,740 
81.820 
26^800 

43.000 
44,000 
45.000 
46,000 
47, 000 
48.000 
40. 000 
50.000 
51.000 
52.000 
53.000 
.■54.000 
.'»,000 
56,000 
57.000 
57. 130 

Elongation  after  fractnre,  2''.60  =  26.0  per  cent. 
Elongation  of  inch  sections,  'M7,  'M9,  ".20,  'M8,  ".20,  ''.20,  ".25, 
^^51*,  ".50*,  ".20. 

Area  at  fracture,  1".0G  x  '^23  =  .244  sqaare  inch. 

Contraction,  56.2  per  cent 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IRON  -  AND   STEEL. 


No.  1262. 
A"  plate. 

Marks,  K  lengthwise. 
Sectional  area,  ^^496x'^423  =  .633  square  inch. 


Applied  loads. 

In  gaaged  length. 

Total 

PersqixAre 
incn. 

Elongation. 

Set. 

Remarka. 

Pounds, 
638 
8,165 
6,830 
9,495 
12,660 
15,825 
18,090 
21,000 
21,200 
21,400 
21. 522 
21,800 
22,000 
22.155 
22.788 
23,421 
24.054 
24,687 
25,820 
25,953 
26,586 
27.219 
27.852 
28,485 
29,118 
29,751 
80,384 
81,017 
81.650 
82,283 
82, 916 
83,519 
34, 182 
84, 815 
35,448 
86.081 
86,714 
87,847 
81,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inches. 
0. 
.0015 
.  0020 
.0044 
.0062 
.0077 
.0003 
.0106 
.0108 
.0212 
.0202 
.0382 
.0523 
.071 
.192 
.203 
.220 
.232 
.249 
.276 
.294 
.817 
.350 
.373 
.404 
.« 
.49 
.52 
.56 
.63 
.68 
.76 
.85 
.94 
1.06 
1.22 
1.51 
2.03 

Inch, 
0. 

Initialload. 

■ 

SlaaticHinit 

0. 

.*66oi"" 

.0001 
.0001 

83,490 

84,000 

35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
61.0(0 
52.000 
53,000 
54,000 
55, 000 
56,000 
57,000 
58,000 
59.000 

Tensile  strength. 
Load  at  time  of  rapture. 

Elongation  after  fracture,  2''.46  =  24.6  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.60*,  ''.34,  ".23,  ".15,  ".17, 'M7,  ''.21, 
".21,  ".18. 
Area  at  fracture,  l".10x''.29  =  .319  square  inch. 
Contraction,  49.6  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF  IRON   AND   STEEL. 
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No.  1263. 
h"  plate. 

Marks,  L  lengthwise. 
Sectional  area,  1^^496  x  ^^438  =  .655  square  inch. 


Applied  loads 


TotaL 


856 
8,275 
6,550 
9,825 
18,100 
18^375 
19,650 
19,800 
20,000 
20.200 
20,400 
20,000 
20,800 
21,000 
21,200 
21,400 
21,615 
22,270 
22,025 
23,5^0 
24,235 
24.890 
25,546 
26,200 
26.855 
27,510 
28, 105 
28,820 
2D.  475 
80,130 
80.785 
81, 440 
82,006 
82,750 
83,405 
34,000 
M,715 
35,870 
36. 025 
36,680 
87,335 
87,900 
38,645 
88.900 
84,900 


Per  Baaue 
incn. 


Pcundt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 


81,450 


83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58,000 
59.000 
50,390 


In  gMiged  length. 


Elongation.        Set. 


Inehet. 

0. 

.0025 
.0051 
.0075 
.0097 
.0118 
.0152 
.0158 
.0162 
.0165 
.0171 
.0177 
.0189 
.0232 
.0292 
.0331 
.039 
.057 
.094 
.174 
.182 
.199 
.216 
.245 
.255 
.279 
.301 
.825 
.859 
.384 
.420 
.44 
.50 
.52 
•  oo 
.65 
.71 
.78 
.85 
.08 

1.08 

L27 

1.58 

1.90 


Jnek. 
0. 


0. 


Initial  load. 


0.  I 

0. 
.0021    • 


XlMtioUBitt. 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation  after  fractnre,  2'^25  =  22.5  per  cent. 
Elongation  of  inch  sections,  ".20,  ''.59*,  ''.30,  ''.21,  ".19,  ".15,  ".15,  ".17, 
".16,  ".14. 

Area  at  fracture,  1".12  x  ".30  =s  .336  square  inch. 
Contraction,  48.7  per  cent. 
Appearance  of  fracture  silky,  stratified. 
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TESTS  OF  IRON  AND  STEEL. 


No.  1264. 


A"  plate. 


arks,  M  lengthwise. 
Sectional  area,  1^.496  x  ^'.425  =r  .636  square  inch. 


Applied  loftds. 


Total 


636 

8,180 

6,360 

0,540 

12, 720 

15,900 

19.080 

21,000 

21,200 

21,400 

21,600 

21,800 

22,000 

22,  260 

22,896 

28,  G32 
24.i68 

>  24.804 
25,440 
26,  076 
20.712 
27,348 
27,984 
28. 620 

29,  250 
29,892 

30,  528 
31.164 

31,  WO 
32,436 
33.072 

33,  708 

34,  344 
34.980 

35,  616 
36. 252 
86,  fe88 

37.  524 
38,160 

38.  796 
39.210 
82. 700 


Per  Mmare 
Inoo. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
30,000 


33,960 

35.600" 

36,000 

37,000 

38,000 

39,000 

40,000 

41, 000 

42,000 

43,000 

44,000 

45.000 

46.000 

47,000 

48.000 

49,000 

60.000 

51,000 

53,000 

53,000 

54,0U0 

55. 000 

56.000 

57,000 

58,000 

59,000 

60,000 

61.000 

61.650 


In  gAQged  length. 


Elongation. 


Inehe$, 
0. 

.0021 
.0043 
.0062 
.0083 
.0104 
.0144 
.0185 
.0195 
.0201 
.0207 
.0227 
.  0->95 
.0403 
.0465 
.0780 
.188 
.209 
.220 
.235 
.255 
.276 
.294 
.316 
.844 
.309 
.404 
.44 
.48 
.61 
.50 
.60 
.65 
.72 
.78 
.86 
.99 
1.10 
1. 26 
1.50 
1.96 


Set. 


Jneh. 
0. 


0. 


0. 
.0004 
.0081 


Bemarks. 


Initial  load. 


Elaatio  limit 


Teneile  strength. 

Load  at  time  of  fractnre. 


Elongation  after  fracture,  2"Al  =  24.1  per  cent. 
Elongation  of  inch  sections,  'M6,  '^17,  ".21,  ''.26,  ''.64»,  ''.22,  ".19, 
".18,  ".20,  ".18. 
Area  at  fracture,  1".T09  x  ".27  =  ,294  square  inch. 
Contraction,  53.8  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1265. 
A^'  plate. 

Marks,  N  lengthwise. 
Sectional  area,  r'.497  x  ".411  =  .616  sqaare  inch. 


Applied  loads. 


Total 


Povnda. 
615 
8.075 
fl,lfiO 
9.225 
12,800 
15,875 
18,450 
20,000 
20.200 
20,400 
20.600 
20,800 
21,000 
21,100 
21.200 
21,400 
21,526 
21.800 
22,000 
22, 140 
22,755 
23,870 
23,985 
24,600 
25,215 
25,880 
26,445 
27,060 
27,675 
28,290 
28,905 
29,620 
80.135 
80,750 
81,865 
31,960 
82,595 
83,210 
33,825 
84,440 
85,055 
85,670 
36,285 
86,900 
87,515 
87,600 
81,100 


Peraqnare 
inch. 


Foundt. 
1.000 
6»000 
10,000 
1^000 
20,000 
25,000 
30,000 


84,150 


35,000 


36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,009 
49,000 
50,000 
51.000 
63. 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
61, 140 


In  ganged  length. 


EloBgation. 


0. 

.0ttS3 
.0048 
.0073 
.0096 
.0117 
.0136 
.0148 
.0149 
.0151 
.0153 
.0156 
.0158 
.0163 
.0172 
.0225 
.0350 
.0370 
.044 
.045 
.098 
.175 
.204 
.213 
.234 
.245 
.270 
.292 
.316 
.338 
.357 
.895 
.426 
.44 
.49 
.53 
.67 
.64 
.70 
.78 
.84 
.98 

1.12 

\:2» 

1.52 


Set. 


JfMA. 

a 


0. 


0. 
0. 


.0001 


Bemarks. 


Initial  load. 


ElaeticUinit. 


Tensile  strength. 
Load  at  time  of  fracture. 


Elongation  after  fracture,  2".02  =  20.2  per  cent. 
Elongation  of  inch  sections,  ''.61,  "^4,  ".17,  ".17,  ".17,  ".16,  ".14, 
^M3,  ".12,  ".12.  7         »         ,         ,         ,         ,  , 

Area  at  fracture,  1".10  x  ".27  =  .297  square  inch. 

Contraction,  51.7  per  cent. 

Appearance  of  fracture  silky,  stratified,  slight  lamination. 
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X&8TS   OF   I£ON   AND   STE£U 


No.  1266. 

tV"  plate. 

Marks  O  lengthwise. 

Sectional  area,  l'^500  x  ^^419  =  .629  sqaare  inch. 


Applied  liwdB. 

In  ganged  length. 

Semurks. 

Total 

Paraqiuure 
inoh. 

Set 

Poundt. 
629 
3,145 
6,290 
9,435 
12,580 
15,725 
18,870 
19,600 
19.800 
20,000 
19,200 
19,400 
19.600 
19,800 
.   20,000 
20,128 
20,400 
20,600 
20, 757 
21,386 
22,015 
22,644 
23,273 
23,902 
24,531 
25,160 
25,789 
26.418 
27, 047 
27,670 
28,305 
28,934 
29,503 
30, 192 
30,821 
31,450 
32,079 
32,708 
33,208 
26,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 

Inektt. 

0. 

.0016 
.0036 
.0055 
.0073 
.0092 
.  0110, 
.0121 
.0123 
.0138 
.0227 
.0202 
.0274 
.0208 
.0331 
.0375 
.0413 
.0438 
.0454 
.070 
.160 
.280 
.304 
.325 
.847 
.394 
.422 
.47 
.50 
.57 
.61 
.67 
.75 
.84 
.94 

1.05 

L26 

1.52 

2.04 

Ineh. 
0. 

Initial  load. 
ElMticlimli 

Tensile  strength. 

Load  at  time  of  f ractnre. 

0. 

0. 

.0008 
.0008 

31,480 

82,000 

83,000 
84^000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
62,910 

Elongation  after  fractnre,  2^'.90  =  29.0  per  cent. 
Elongation  of  inch  sections,  ''.22,  ''.36,  ".76*,  ".33,  ".26,  ".24,  ".20, 
".20,  ".18,  ".15. 
Area  at  fractare,  1".02  x  "•25  =s  .255  .square  inoh. 
Contraction,  59.5  per  cent. 
Appearance  of  fractnre  fine,  silky. 


TESTS  .  OF  I  IBOir«  AND   STEEL. 

No.  1267. 
A"  plate. 

Marks  P  lengthwise. 
Sectional  area,  1".496  x  ".433  s  .648  square  inch. 
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ApplMlloftdi. 

In  ganged  length. 

Kemnrke. 

TotoL 

Per  MiUT« 
incn. 

Elongation. 

Set 

Pounds. 

648 

8,240 

6,480 

9,720 

12,960 

16^200 

19,440 

21,000 

21,200 

21,400 

21,600 

21,600 
21,800 
22,032 
22,680 
23,828 
23,976 
24,624 
25,272 
25,920 
26,668 
27.216 
27,864 
28.512 
29,160 
29.808 
80,456 
81.104 
81.752 
82.400 
88,048 
88,696 
84,844 
84,992 
35.640 
86.288 
87,584 
87,640 
81,200 

P9tindt. 
1,000 
6,000 
10,000 
15,000 
20,(00 
25,000 
80,000 

JnekM, 

0. 

.0018 
.0036 
.0055 
.0072 
.0091 
.0108 
.0118 
.0120 
.0K8 
(       .0151 
\       .0378 
.0385 
.0500 

Inch. 
0. 

InitUaJond. 

• 

XlMtieUBit. 

• 

• 
• 

Tensile  strength. 

Load  at  time  of  ftaotnre. 

.0001 

.0001 
.0002 
.0008 

83,020 

•-•••-•••••• 

84.000 
85.000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
64,000 
55,000 
66,000 
58.000 
58,090 

.081 
.110 
.189 
.209 
.  225 
.239 
.266 
.287 
.815 
.837 
.369 
.898 
.43 
.46 
.61 
.56 
.61 
.67 
.75 
.82 
.92 
L04 
L17 
L«7 
3.14 

Elongation  after  fracture,  2^^75  =  27.5  per  cent. 
Elongation  of  inch  sections,  'M9,  ^23,  '',30,  ''.69*,  ''.30,  ".26,  ".28, 
'^1,'M8,'M6. 
Area  at  fracture,  1".05  x  ^^28  =  .294  square  inch. 
Contraction,  54.6  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OF   IRON  AND   STEEL. 


No.  1268. 
T^y''  plate. 

Marks,  Q  lengthwise. 
Sectional  area,  ^^498x'^423  =  .634  sqnare  inch. 


Applied  loads. 

In  gMiged  length. 

BeiDftrks. 

Total. 

Por  sqiiAre 
inch. 

BloDgation. 

Bet. 

Pwtndi. 

634 

3,170 

6.340 

9,510 

12,680 

15.850 

10,020 

19,200 

19.400 

19.600 

19,800 

20.000 

20,286 

20, 400 

20,922 

21,556 

23,190 

Pound$. 
1.000 
6,000 
10.000  ' 
15,000 
20,000 
25,000 
30,000 
30,280 

Inehet. 

0. 

.0024 
.0048 
.0071 
.0003 
.0117 
.0144 
.0147 
.0155 
.0171 
.0187 
.0108 
.0222 
.0243 
.0378 
.0760 
.149 
.218 
.237 
.255 
.275 
.304 
.323 
.310 
.383 
.415 
.44 
.49 
.52 
.58 
.64 
.09 
.74 
.84 
.96 

1.06 

1.21 

1.58 

2.18 

IneK 
0. 

Tnftial  load. 
Elastic  limit 

• 

Tensile  strength. 

Load  at  time  of  ftaotore. 

0. 

.0002 
.0008 
.0016 

32.000 

•  •  *  •  1    -  ^B  ■  >  ■  • 

33,000 
34.000 

22, 824            36, 000 
23  458            37  nno 

24,092 
24.726 
25.360 
25,994 
26,6-« 
27,262 
27,896 
28,530 
29,164 
29,798 
80,432 
81,066 
31,700 
82,334 
32,068 
33,602 
34.236 
84,870 
35.504 
86.110 
80,200 

3H,000 
39.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
60,060 
61.000 
52.000 
53,006 
64,000 
65,000 
56,000 
66,960 

_ 

Elongation  after  fracture,  3."07  =  30.7  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".35,  ''.65*,  ''.28,  ".39,  ".28,  ''.22, 
".21,  ".27,  ".22. 
Area  at  fracture,  l".05x  ".20  =  .273  square  inch.    . 
Oontraction,  50.9  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF  IRON  AND  STEEL. 

No.  1269. 
iV  plate. 
Sectional  area,  r^496x^'.420  =  .628  square  inch. 

i  '  '  ~      '  "      ^" 
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Applied  loads. 


In  gaaged  length. 


Totia. 


PersqnAre 
inch. 


Poundi, 
628 
8.140 
6,280 
0,420 
12.660 
14,700 
18.840 
20.000 
20,200 
20,400 
20,600 
20,724 
21,852 
21,080 
22,608 
28,280 
28,804 
24,402 
2S,126 
25,748 
26,876 
27,004 
27,682 
28,260 
28,888 
20.C16 
80,144 
80,772 
81,400 
82,028 
82.656 
33,284 
83,012 
84,640 
35,168 
85,680 


F(mnd». 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
31,850 


33,000 
84,000 
35,000 
36,0t)0 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.0AO 
47  000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
56,820 


BloDgation. 


JneKe*. 

0. 

.0019 
.0039 
.0063 
.0078 
.0098 
.0118 
.0127 
.0137 
.0314 
.0402 
.0455 
.1110 
.1678 
.1800 
.1957 
.2130 
.26 
.20 
.31 
.33 
.39 
.41 
.43 
.46 
.50 
.54 
.59 
.68 
.70 
.78 
.88 

1.00 

1.18 

1.49 

2.04 


Set. 


Inch. 
0. 
0. 
0. 

o: 

0. 

.JOOl 
.0002 


Bemarks. 


Initial  locwl. 


Ebwtio  limit 


TensUe  strength. 


EloQgatioii  after  fracture,  2.''38  =  23.8  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.23,  ''.28,  ".61*,  ".21,  ".19,  ".20, 
/M7,  ".14,  ".16. 

Area  at  fracture,  l."09x  ."29  =  .316  square  inch. 

Contraction,  49.7  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TE8TS   OF   IRON   AND   STEEL. 


No.  1270. 

-^"  plate. 

Marks,  K  crosswise. 

Sectional  area,  1''.498  x  '^424  =  .635  square  inch. 


Applied  loadft. 

In  gauged  length. 

' 

Total. 

Per  Bqaare 
inch. 

Elongation. 

Set. 

Inch. 
0. 

Bemarks. 

Poundt. 

635 

3,175 

6,350 

9,525 

12,700 

15,875 

19,050 

19,200 

19,400 

19,600 

19,800 

20,000 

20,820 

20,955 

21,590 

22,225 

22,880 
23,495 
24, 180 
24,765 
25,400 
26,035 
26,670 
27,305 
27,940 
28,575 
29. 210 
29,845 
30.48i 
81, 115 
31,750 
32,385 
33,020 
33.655 
34.290 
34,925 
35,560 
30,195 
86,450 
33,900 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 

Jnchtt. 
0. 

.0018 
.0037 
.0056 
.0074 
.0095 
.0128 
.0161 
.0190 
.0207 
.0217 
.0288 
.0263 
.0355 
.tf540 
C       .110 
\       .190 
.200 
.212 
.233 
.247 
.276 
.302 
.821 
.354 
.386 
.419 
.44 
.49 
.54 
.60 
.64 
.78 
.80 
.89 
1.00 
1.13 
1.80 
L65 
2.05 

Initial  load. 

• 

0. 

0. 

« 

.0016 

Klaatio  limit. 

• 
• 

Tensile  strength. 

Load  at  time  of  fracture. 

32,000 
83,000 
84.000 

85,000 

86.000 
87.000 
38,000 
39;  000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57,000 
57,400 

•  «■■•••  wm  •  •  « 

« 

Elongation  after  rupture,  2''.40  =  24.0  per  cent. 
Elongation  of  inch  sections,  '^45*,  ''.34*,  ''.21,  ''.20,  ".21,  ".24,  ".21, 
".20,  ".20,  ",14. 
Area  at  fracture,  l".16x".31  =  .360  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fracture  silky,  coarse  lamination. 


TESTS   OP   IRON    AND   STEEL. 
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No.  1271. 
tV'  plate. 

Marks^  L  crosswise. 
Sectional  area,  V'A91  x  ''.4SS  =  .656  square  inch. 


Applied  loads. 

Id  ganged  length. 

TotaL 

Per  MTiftro 
Incn. 

1 

Elongation.        Set 

1 

Remarks. 

Pounds. 
656 
3,280 
6.660 
0.840 
13, 120 
16,400 
10,680 
23,000 
23,200 
23,400 
23,600 
23,800 
24.000 
24.200 
24, 400 
24,600 
24.800 
24.028 
25,684 
26,240 
26,806 
27,662 
28,208 
28,864 
20,620 
80.176 
30,882 
31,488 
32,144 
32»800 
33,456 
34,112 
34.768 
35,424 
36,080 
36,736 
37,802 
38,048 
88,704 
30,300 
32,600 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

InehM. 
0. 

.0016 
.0038 
.0058 
.0076 
.0004 
.0114 
.0144 

Ineh, 

""o." 

Iikitial  load. 

0. 

• 

0. 

.0146 
.0148 

............ 

.0160 

.0154 

.0168 

.0228 

.0285 

.0355 

.0401 

.0550 

.087 

.216 

.201 

.305 

.331 

.352 

.375 

.401 

.43 

.50 

.61 

.58 

.62 

.67 

.72 

.81 

.00 

1.00 

1.13 

1.30 

1.C7 

2.05 

36,280 

Elastfo  limit. 

............ 

88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
'46,000 
47,000 
48,000 
40.000 
50,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67.000 
68.000 
60,000 
50, 010 

• 

1 

• 

Tensile  strength. 

liOad  at  tifuA  of  fraAtnvA. 

Elongation  after  fractare,  2'^64  =  26.4  per  cent. 
Elongation  of  inch  sections,  'M8,  "J23,  ''.34,  ''.63»,  ''.23,  ".22,  ".22, 
''.22,  ".22,  ".15. 

Area  at  fractnre,  l".08x"*28  =  .302  sqnare  inch. 
Gontraction,  54.0  per  cent. 
Appearance  of  fractnre  silky. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1272. 

A''  plate. 

Marks,  M  crosswise. 

Sectional  area,  1".497  x  ".421  =  .630  square  inch. 


Applied  loads. 


Total. 


630 
8,150 
6,800 
0,490 
12,000 
15,750 
18,000 
10,000 
10.200 
10,400 
19.600 
10,800 
20.000 
20,160 
20. 400 
20. 7C0 
21,420 

22,050 

22,680 
28.310 
23.040 
24, 670 
25,200 
25,830 
26,460 
27,080 
2'/,  720 
26.350 
28,080 
20, 610 
30, 240 
30,870 
31.600 
3:\  130 
32,760 
33, 300 
34, 020 
34.6r>0 
35, 280 
35, 910 
86,540 
37,170 
37,  620 
32,300 


Per  Boaare 
Inon. 


PoundM 

1,000 

6.000 

10,000 

15,000 

.     20,000 

25,000 

80,000 


30,790 


82,000 


33,000 
84,000 

35,000 

86.000 
37,000 
38,000 
30.000 
40.000 
41,000 
42,000 
43, 000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
59,560 


In  ganged  length. 


Elongation. 


\ 


InefuM. 

0. 

.0014 
.0033 
.0058 
.0078 
.0095 
.0143 
.0144 
.0145 
.0147 
.0159 
.0182 
.0203 
.0214 
.0285 
.0265 
.0365 
.064 
.108 
.168 
.189 
.208 
.224 
.243 
.260 
.287 
.301 
.331 
.356 
.387 
.421 
.44 
.60 
.54 
.60 
.65 
.72 
.79 
.86 
.98 

1.06 

1.23 

1.62 

2.01 


Sot 


Jneh, 
0. 


Bfemarka, 


0. 


0. 


.0082 


Initial  load. 


Blastio  limit 


Tensile  strength. 

Load  at  time  of  firaetnre. 


Elongation  after  fracture,  2".44  =  24.4  per  cent. 
Elongation  of  inch  sections,  ''.22, ''.63,  ".23,  ".23,  ".20,  ".17,  ".17,  ''.20, 
'.22,  ".17. 
Area  at  fracture,  l".llx''.29=  .322  square  inch. 
Contraction,  48.9  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OP  IRON   AND   STEEL. 
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No..  1273. 
^'  plate. 

Marks,  N  crosswise. 
Sectiooal  area,  l'^497  x  ".410  =  .614  square  inch. 


Applied  loads. 


Total. 


Poundg 
614 
3,070 
6,140 
0.210 
12,280 
15. 350 
18,4-JO 
10,200 
19,400 
10,600 
19,800 
20,000 
20,200 
20,400 
20.600 
20.  HOO 
21,000 
21,200 
21,490 
22.104 
22,718 
23, 332 
23,946 
24,560 
25, 174 
25,788 
26,40i 
27,016 
27,630 
28.244 
28,858 
29. 472 
30, 086 
80,700 
81, 314 
81,928 
32,542 
33,156 
33,770 
34,384 
84,998 
35.612 
86,226 
36.840 
87,454 
88,068 
88,100 
33,800 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 


83,220 


35.000 
36.000 
87, 000 
38,000 
30,000 
40, 000 
41,000 
43.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57.000 
58.000 
59,000 
60,000 
61,000 
62.000 
62,050 


Id  gauged  length. 


Elongation. 


0. 

.0014 
.0033 
.0054 
.0072 
.0089 
.0123 
.0131 
.0139 
.0145 
.0149 
.0154 
.0155 
.0157 
.0170 
.0183 
.0219 
.0256 
.0298 
.0428 
.090 
.137 
.192 
.201 
.218 
.233 
.253 
.272 
.293 
.318 
.337 
.369 
.403 
.43 
.47 
.51 
.55 
.61 
.65 
.71 
.79 
.87 
.98 

1.11 

1.29 

1.58 

1.78 


Set. 


Inch, 
0. 


0. 
6." 


.0013 


Kemarka. 


Initial  load. 


Blaatio  Umit. 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation  after  fractare,  2"M  =  20.8  per  cent. 
Elongation  of  inch  sections  /M9,  ''.58»,  ''.21,  ''.22,  ".16,  ".16,  ".14,  ".15, 
/M4,  ".13. 

Area  at  fracture,  l".14x''.29  =  .331  square  inch. 
Contraction,  46.1  per  cent. 
Appearance  of  fracture  silky. 

S.  Ex.  36 SO 
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TESTS   OP   IRON   AND    STEEL. 


No.  1274. 
^"  plate. 

Marks,  O  crosswise. 
Sectional  area,  l'^407  x  ''.415  =  .G21  sqaare  inch. 


Applied  loads. 


Per  aqnare 
iDcn. 


In  pinged  ledgtb. 


Poundt. 
021 
3.105 
fl.  210 
0,;U5 
12, 420 
15.525 
18,630 
19.400 
10,fl00 
10,800 
20,000 
20,200 
20.400 
20.600 
20.800 
21,000 
21, 114 
21.735 
22,856 
22, 977 
23.598 
24,210 
24,840 
25,461 
26,062 
26,703 
27,324 
27,045 
28, 566 
20,187 
20,808 
30,429 
81,050 
31,671 
32,202 
82,913 
33.534 
34, 165 
34.776 
85,397 
36.018 
86.639 
87,260 
37,660 
84,000 


FoutidB. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25.000 
30,000 


32,530 


34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
60,480 


Elongation. 


IneJut, 
0. 

.0019 
.0041 
.0064 
.0084 
.  0103 
.0127 
.0135 
.0137 
.0141 
.0147 
.0151 
.0164 
.0189 
.0248 
.0288 
.0305 
.0430 
.0606 
.174 
.211 
.220 
.230 
.254 
.277 
.205 
.319 
.343 
.377 
.407 
.44 
.47 
.CO 
.56 
.61 
.65 
.71 
.80 
.88 
.08 
LU 
1.32 
1.56 
2.04 


Initial  loud. 


SlaatioUoiit. 


Tenalle  strength. 
Load  at  time  of  ftaetnie. 


Elongation  after  fracture,  2"i75  =  27.5  per  cent. 
Elongation  of  inch  sections,  ^'.22,  ''.28,  ".63*,  ".41,  ".36,  ".21,  ".17, 
".19,  "21,  ".18. 
Area  at  fracture,  J ".15  x  ".30  =  .345  square  inch. 
Contra<;tion,  44.4  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1275. 
jV'  plate. 

Marks,  P  crosswise. 
Sectional  area,  l."497  x  ".435  =  .651  square  inch. 


Applied  loftds. 


Id  gauged  length. 


Total. 


Poundt. 
651 
3.2^5 
6, 510 
9,765 
13,020 
16,275 
19,630 
20,000 
20.200 
20,400 
20,600 
20,800 
21,000 
21,200 
21,400 
21,600 
21,800 
22,000 
22.184 
22,785 
23,436 
24,087 
24,738 
25,889 
26,040 
26,601 
27,342 
27,903 
28,644 
29,296 
29,946 
aO.597 
31,248 
81,899 
82,560 
33,201 
83.852 
84,503 
35,154 
85,805 
86,456 
87,107 
87,670 
88,200 


^"^nT*"^  Elongation. 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 


31,640 


84,000 
35,000 
36;  000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
67,710 


Inches, 

0. 

.0018 
.0037 
.0055 
.0075 
.0095 
.0124 
.  0131 
.0135 
.0142 
.0149 
.0158 
.0168 
.0100 
.0216 
.0278 
.0311 
.0882 
.0605 
.101 
.133 
.211 
.229 
.245 
.266 
.291 
.312 
.338 
.367 
.399 
.434 
.47 
.50 
.55 
.61 
.67 
.72 
.80 
.94 

1.02 

1.14 

1.84 

1.73 


Semarka. 


Set. 


Inch, 
0. 


lEUMtioUmlt. 


Tensile  atrlngth. 
Load  at  tin|e  of  ruptare. 


EloDgation  after  fracture,  2''.25  =  22.5  per  cent. 
Elongation  of  inch  sections,  '^20,  ''.26,  ''.31,  ".68»,  ".22,  ".17,  ".13, 
".12,  ".11,  ".12. 
Area  at  fracture,  1".10  x  ".30  =  .330  square  inch. 
Contraction,  49.3  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IBON  •  AND   STEEL. 


No.  1276. 

A"  plate. 

Marks,  Q  crosswise. 

Sectional  area,  1".497  x  ".417  =  .624  square  Inch. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

1 
Elongation.        Set. 

Pounds. 

624 

3,120 

6, 240 

0.860 

12,480 

15,600 

18.720 

20,200 

20,400 

20,500 

20,000 

20,200 
20,400 
20,600 
20,800 
21,000 
21,210 
21,840 
22,404 
23  088 

Pifunds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
80,000 

Inchsi. 

0. 

.0019 
.0035 
.0057 
.0074 
.0001 
.0110 
.0U7 
.0110 
.0180 

C.0107 

>.0281 
.0315 
.0348 
.0431 
.0566 
.100 
.141 
.234 
.247 
.267 
.200 
.820 
.341 
.385 
.418 
.45 
.50 
.55 
.60 
.67 
.76 
.81 
.91 

1.02 

1.15 

1.86 

1.67 

2.16 

Inch. 
0. 

Initial  load. 
ElaatiolliBlt. 

« 

1 

Tensile  strongth. 
Load  at  time  of  ftaotore. 

0. 

0. 
0. 
0. 

82,690 

84,000 
86,000 
86,000 
a?  flOA 

^•••■* ••■••■ 

23  712     1        AA-flOO 

24, 336 
24.060 
25,584 
26, 208 
20,832 
27,456 
28,080 
28,704 
29, 328 
29,952 
30. 576 
31,200 
81,824 
82.448 
83,072 
83,007 
83.960 
27,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46.000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
68,000 
64,000 
54,420 

• 

• 

Elongation  after  fracture,  2''.99  =  29.9  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  ''.23,  ''.22,  ".25,  ".29,  ".39,  "73», 
".31,  ".20. 
Area  at  fractnre,  1".04  x  ''.25  =  .260  sqnare  inch. 
Contraction,  58.3  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1277. 
J"  plate. 

Marks,  B  crosswise. 
Sectional  area,  'a.498  x  ''.482  =  .722  square  iqch. 


applied  loftdo. 


Tots]. 


PtmndM. 
722 
8,610 
7,220 
10,880 
14,440 
18,050 
21,  WO 
28,400 
28,600 
23,800 
24,000 
24,200 
24,400 
24,648 
26.270 
25,902 
26,714 
27,436 
28.158 
28,880 
20,602 
80,824 
81,046 
81,766 
82,490 
88,212 
83.934 
84,656 
85,878 
86,100 
86,822 
37,544 
88,266 
88,988 
89,710 
40,432 
41,154 
41,876 
42.598 
43,820 
4.1,670 
87,600 


PerMnare 
inch. 


Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 


22,960 


34,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49. 000 
50.000 
51,000 
52,000 
53,000 
54,000 
95,000 
56,000 
57,000 
58,000 
60,000 
60.000 
60,480 


■In  gauged  length. 


Elongation.        Set. 


Ifuhet. 
0. 

.0018 
.0038 
.0059 
.0078 
.0096 
.0116 
.0134 
.0134 
.0187 
.Ol&t 
.0272 
.0290 
.0315 
.050 
.140 
.189 
.196 
.213 
.284 
.251 
.273 
.292 
.825 
.842 


.302 

.425 

.48 

.51 

.55 

.60 

.65 

.73 

.80 

.88 

.98 

1.10 

1.30 

1.64 

2.01 


Inch, 


0. 


0. 


0. 
0. 
0. 


TtemarlHi. 


Initial  load. 


lOaatio  limit. 


Tensile  strength. 

Load  at  time  of  fractare. 


Elongation  after  fracture,  2'*.46  =  24.6  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.22,  ''.22,  ".24,  ".48*,  ".36,  ".18,  ".20, 
".20,  ".17. 

Area  at  fracture,  l".ll  x  ".34  =  .377  square  inch. 

Contraction,  47.8  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1278. 
i''  plate. 

Marks,  S  crosswise.  "" 

Sectional  area,  l'^498  x  ".466  =  .698  sqaare  inch. 


Applied  loadB. 


Total 


698 
8,490 
6,980 
10, 470 
13,960 
17,450 
18,200 
38.600 
19,000 
19,400 
10,800 
20,200 
20,600 
20, 940 
21,400 
21,800 
23,  330 
23,  034 
23, 732 
2t,  430 
25,128 
25, 820 
26,524 
27, 222 
27,920 
28. 618 
29, 316 
30, 014 
80, 712 
31. 410 
32,108 
82,806 
33,504 
34, 202 
34,900 
85, 598 
36,296 
36,994 
87,093 
38.390 
39,088 
39, 786 
40,080 
87,200 


Per  sqaare 
incii. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 


28,370 


30,000 


32,000 

83.000 

34, 000 

35,000 

86,000 

87, 000 

88, 000 

39,000 

40,000 

41,000 

42, 000 

43,000 

44,000 

45,000 

46,000 

47,000 

48, 000 

49, 000 

50.000 

51,000 

52,000 

53, 000 

64,000, 

55,000 

56,000 

57,000 

57.420 


In  g&nged  length. 


Elongation. 


Inehei. 

0. 

.0018 
.0039 
.0062 
.0082 
.0115 
.0121 
.0126 
.0132 
.0137 
.0145 
.0158 
.0202 
.  0244 
.  0292 
.0325 
.0568 
.0903 
.155 
.188 
.204 
.220 
.248 
.261 
.286 
.311 
.334 
.365 
.894 
.418 
.48 
.52 
.56 
.61 
.66 
.73 
.80 
.91 

1.03 

1.20 

1.48 

1.71 

2.12 


Set 


Ineh. 
0. 


.0002 
.0018 


Bemarks. 


Initial  load. 


0127 


Elastic  limit. 


ToDsile  strength. 
Load  at  time  of  fracture. 


Elongation  after  fracture,  2^^65  =  26.5  per  cent. 
Elongation  of  inch  sections,  ''.30,  ".53*,  ".26,  ''.23,  ".23,  ".23,  ".23,  ".21, 
".24,  ".19. 
Area  at  fracture,  1".19  x  ".34  =  .405  square  incli. 
Contraction,  42.0  per  cent. 
Appearance  of  fracture  silky,  very  lamellar. 


TESTS   OF   IRON   AND   STEEL. 

No.  1279. 
^'  plate- 
Marks,  T  crosswise.   « 
Sectional  area,  V'.4m  x  "M2  =  .721  square  inch. 


791 


1      Applied  loaAa. 

In  ganged  length. 

1 

1 

TotaL 

Peraqnare 
inch. 

Elongation. 

Set 

Bemarka. 

Pmmdi. 
731 
3,605 
7,210 
10.816 
14,420 
18,025 
20,400 
20,800 
21,000 
21.200 
21.400 
21,630 
21,800 
22,000 
22,351 
23,072 

23,793 

24,514 
26»235 

Potmdf. 
1,000 
6,000 
10,000 
1^000 
20.000 
26^000 

*""*28»"850' 

0. 

.0018 
.0031 
.0048 
.0062 
.0086 
.0104 
.0109 
.0118 
.0129 
.0185 
.0171 
.0200 
.0226 
.0258 
.0448 
S      .0648 
\      .1050 
.1623 
.1638 
.1667 
.1686 
.1608 
.1701 
.1709 
.1711 
.1714 
.1716 
.1719 
.1720 
.1780 
.1812 
.1831 
.1842 
.1852 
.1856 
.1862 
.1864 
.1866 
.1608 
.1870 
.1938 
.2180 
.2300 
.2480 
.2600 
.2620 
.2632 
.2642 
.2649 
.2650 
.2657 
.2658 
.2659 
.2660 
.2678 
.2718 
.2775 
.2808 
.2825 
.2838 
.2850 
.2868 
.2872 
.2877 
.2880 
.2888 
.2888 
.2806 

JimA. 
0. 

Initial  load. 
lOaatloUnli 

Immediate  eUmgation. 
After  1  minnte. 
After  1  minnte. 
After  ]|  minntea. 
After  2  minntea. 
After  2^  minntea. 
After  3  minntea. 
After  3|  minntea. 
After  4  minntea. 
After  4|  minntea. 
After  6  minntea. 
Immediate  elongation. 
After  1  minnte. 
After  1  minnte. 
After  1|  minntea. 
After  2  minntea. 
After  24  minntea. 
After  3  minntea. 
After  8^  minntea. 
After  4  minntea. 
After  4|  minntea. 
After  6  minntea. 

Immediate  elongation. 
After  \  minnte. 
After  1  minnte. 
After  1|  minntea. 
After  2  minntea. 
After  2^  minntea. 
After  3  minntea. 
After  34  minntea. 
After  4  minntea. 
After  44  minntea. 
After  5  minntea. 
Immediate  elongation. 
After  \  minnte. 
After  1  minnte. 
After  1}  minntea. 
After  2  minntea. 
After  2\  minntea. 
After  3  minntea. 

0. 

0. 
.0004 

30,000 

31,000 
32,000 

33,000 

34*000 
85,000 

• 

26|966 

86,000 

26,677 
27,398 
28^119 
28,840 

87,000 
88,000 
89.000 
40,000 

29^661 

41,  COO 

Aflor  ?'\  minntea.' 

After  4  iDiniitcs. 
After  4^  miuutea. 
After  5  minntea. 
After  6  minntea. 
After  7  minntea. 
After  ft  minntea. 

J  "J 
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TESTS   OF   IRON   AND   ST^EL. 


Applied  loads. 

In  gauged  leiigtfa. 

• 
Renaika. 

ToUI. 

PerMnare 
inoa. 

Elongation. 

Set. 

Pound*. 

PovncU. 

Inehst. 
.2809 
.2900 
.2912 
.3265 
.351 
.377 
.424 
.46 
.50 
.56 
.61 
.66 
.73 
.80 
.89 
1.00 
1.12 
1.34 
1.69 
1.92 

InA. 

After  0  minntes. 
After  10  minntea. 

1 

80.282 
81.003 
81,724 
32.446 
33, 106 
33,887 
84,608 
35.329 
86,050 
36,771 
37,492 
88,213 
38,934 
39.635 
40,870 
41,097 
41,818 
41,960 
84.100 

42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
58,200 

.......>.... 

1 
1 

Tensile  strenfrth. 
Load  at  time  of  fracture. 

k                                                                                                                                           1 

I 

1 

ElongatioD  after  fractare,  2"A9  =  24.9  per  cent. 
Elongation  of  inch  sections,  'M9,  'M6,  'MC/'.17,  ".19,  ".21,  ".20,  ''.25, 
".64*,  ".33. 
Area  at  fracture,  1".06  x  ".32  =  .339  square  inch. 
Contraction,  53.0  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1280. 
i''  plate. 

Marks,  XT  crosswise. 
Sectional  area,  1".498  x  ".484  =  .725  square  inch. 


Applied  loada. 


Total. 


Pounds. 
725 
3,6*i5 
7,250 
10,875 
14,500 
18,125 
20, 000 
20,400 
20,800 
21, 2<.0 
21.600 
21,750 
22,000 
22, 400 
22,800 
23,200 
23,025 
24,050 
25.375 
29.100 
26.825 
27,550 
28.275 
29.000 
29,725 
80,450 
31.175 
81,000 
3-2,625 
83,350 
34,075 
34,800 
35,525 
56,250 
86,075 
87,700 
88,425 
89, 150 
89,875 
40,600 
41,325 
41,620 
88,000 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 


30, 000 


30,900 


82,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49, 000 
50,000 
51.000 
53,000 
53,000 
64,000 
55.000 
66.000 
57,000 
57,410 


In  gaaged  length. 


Elongation. 


Incites. 
.0 

.0019 
.0037 
.0068 
.0078 
.0102 
.0116 
.0119 
.0122 
.0120 
.0131 
.0133 
.0137 
.0148 
.0166 
.0207 
.0200 
.0392 
.003 
.193 
.235 
.  252 
.268 
.290 
.318 
.330 
.374 
.397 
.427 
.46 
.52 
.56 
.61 
.67 
.72 
.80 
.90 
1.01 
1.10 
1.86 
1.61 
2.03 


Set. 


Inch, 
0. 


0. 


0. 
0. 


0014 


Kemarka. 


Initial  load. 


XIastio  limit. 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation,  after  fractare,  2'^71  =  27.1  per  cent. 
Elongation  of  inch  sections,  'M3,  'M8,  ".19,  ".22,  ".32,  ".57»,  ".29,  ".34, 
/^27  ".20. 

Area  at  fracture,  1".13  x  ".36=  .396  square  inch. 

Contraction,  '45.4  per  cent. 

Appearance  of  fracture  silky,  slio'ht  lamination. 
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TESTS » OF  *1R0N   AND  '  STEEL. 


1^0.  1381. 

i"  plate. 

Marks,  E  lengthwise. 

SectioDal  area,  l'^497  x  "ASS  =  .731  square  inch. 


Applied  loads. 


Total 


Pounds, 
,731 
8,655 
7.810 
10,965 
14,620 
18.275 
20.000 
20,400 
29, 800 
21, 200 
31,600 
21,030 
22,000 
22.400 
22,800 
23, 200 
23,802 
24, 123 
24,854 
25,585 
20, 316 
27.047 
27, 778 
28,609 
20,240 
29,071 
30, 702 
81,433 
32,164 
32,898 
33,626 
34,857 
35,088 
85,819 
86,550 
87,281 
88.012 
88,743 
39, 474 
40,205 
40, 036 
41,667 
41,800 
34,300 


Per  square 
Incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 


80,000 
30,100 


32,000 
33,000 
34,000 
85,000 
86,000 
87.000 
88,000 
39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
52.000 
58,004 
54,000 
55,000 
56,000 
57,000 
57, 180 


In  gauged  length. 


Elongation. 


Jnchei. 

0. 

.0021 
.0044 
.0067 
.0087 
.0112 
.0140 
.0147 
.0157 
.0167 
.0177 
.0187 
.0103 
.0208 
.0242 
.0309 
.0850 
100 
.142 
.178 
.187 
.203 
.228 
.244 
.261 
.292 
.818 
.337 
.371 
.893 
.441 
.48 
.52 
.56 
.61 
.66 
.73 
.82 
.91 

1.02 

1.19 

1.46 

L68 


Set. 


Ramarka. 


Jneh. 
0. 


.0001 


.0002 
.0008 


.0068 


Initial  load. 


Elaatio  limit. 


TenaQe  strength. 
Load  at  time  of  fracture. 


Elongation  after  fracture,  2.13  =  21.3  per  cent. 
Elongation  of  inch  sections,  ".20,  ''.62,»  ".39,  ".20, 17'M3,  ".11,  'Ml, 
".10  ".10. 
Area  at  fracture,  1".06  x  ".32  =  .339  square  inch. 
Contraction,  63.6  per  cent. 
Appearance  of  fracture  fine,  silky. 


TE8TS.0P*IB0N   AND   STEEL. 
No.  1282. 

^'  plate. 

Marks,  S  lengthwise. 

Sectional  area,  1.^^496  x  '^470  =  .703  sqnate  inch. 
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'       AppU«d  lo«d«. 

1 

In  ganged  length. 

Total. 

Persaoare 
incn. 

• 
Elongation.        Set. 

Kwnarlra, 

Pott9Uf«. 

703 

3,616 

7,030 

10,646 

14,000 

17,  676 

21,000 

23,400 

23^800 

24»200 

24,600 

25.000 

25^400 

26^800 

26^011 

26.714 

27.417 

28,120 

28,828 

20,526 

30,220 

30,032 

31,636 

32.838 

83,041 

33,744 

34,447 

35^150 

85,853 

36^556 

87,250 

87,062 

88,665 

88.368 

40.071 

40,774 

41.477 

41.510 

84»000 

Pirandf. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 

0. 

.0018 
.0037 
.0058 
.0076 
.0006 
.0114 
.0126 
.0182 
.0135 
.0186 
•    .0147 
.0178 
.0232 
.0402 
.0651 
.133 
.270 
.285 
.806 
.324 
.858 
.878 
.410 
.45 
.50 
.54 
.00 
.64 
.70 
.78 
.86 
.02 
1.06 
L22 
1.42 
1.83 
2.08 

JncA. 
0. 

Initialled. 

0. 

0. 
0. 
.0003 

ElastioUmttb 

Tenatle  atrangth. 

Load  at  tima  of  fractnrei 

84,000 

37,000 
38.000 
30,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45^000 
41^000 
47.000 
48,000 
49,000 
50,000 
51,000 
62.000 
63,000 
64,000 
65,000 
56.000 
67.000 
68.000 
50.000 
50.050 

1      

Elongation  after  fractare,  2.60  =  26.0  per  cent. 
Elongation  of  inch  sections,  ".24,  ".73*,  ''.27,  ".23,  ".21,  ".21,  ".20,  ".17, 
"•18,  ".16. 
Area  at  fracture,  1",04  x  ".30  =  .377  square  inch. 
Contraction,  46.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TE8T8   OF   IRON   AND   STEEL. 


No.  1283. 
i"  plate. 

Marks,  T  lengthwise. 
SectioDal  area,  l'^49^  x  '^480  =  .719  sqaare  inch. 


Applied  loads. 


Total. 


Pounds, 
719 
8,605 
7,190 
10,786 
14,880 
17,976 
21, 670 
21,800 
22.000 
22,200 
22,400 
22,000 
22. 800 
23,000 
23.200 
23.400 
23.000 
23,800 
24,000 
24, 200 
24. 400 
24.  COO 
24.800 
25,000 
25, 165 
25,884 
20, 603 
27, 822 
28,041 
28,760 
29,479 
30,108 
80,917 
81,636 
82, 855 
83,074 
83.793 
84.512 
35,231 
85,950 
86,669 
87.888 
88,107 
88,826 
80,545 
40,264 
40,083 
41,702 
42,421 

43, 140 

88,100 


PerMaare 
inon. 


PottfuU. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 


82,270 


35.000 
86,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
63.000 
54.000 
65,000 
50,000 
57,000 
58,000 
59,000 

60.000 


In  ganged  length. 


Elongation. 


Inehet, 
0. 

.0022 
.0045 
.0068 
.0086 
.0108 
.0145 
.0147 
.OKI 
.0153 
.0155 
.0157 
.0161 
.0166 
.0172 
.0180 
.0187 
.0199 
.0203 
.0285 
.0384 
.0449 
.0580 
.0602 
.0668 
.132 
.208 
.208 
.223 
.238 
.261 
.282 
.802 
.824 
.855 
.885 
.415 
.44 
.50 
.52 
.58 
.68 
.70 
.75 
.82 
.92 
1.02 
1.22 
L40 
C1.78> 
U.W5 


Set 


Tneh, 
0. 


0. 


0. 


.0002 
.0010 


Initial  load. 


BUatio  limit 


Tensile  atrength. 

Load  at  time  of  fracture. 


Elongation  after  fractnre,  ^'2.47  =  24.7  per  cent. 
Elongation  of  inch  sections,  ''.30/'.69*,^22,  ''.20,  ''.21, ''.20,  ".18^ 
".18,  ".20,  ".19. 
Area  at  fractare,  1".10  x  ".34  =  .374  sqaare  inch. 
Contraction,  48.0  per  cent. 
Appearance  of  fhu^tnre  fine  silky. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1284. 
}  plate. 

Marks,  U  lengthwise. 
Sectional  area,  r'.496x''.483  =  .723  sqaare  inch. 


Applied  loads. 

In  gauged  Jength. 

Remarka. 

Total 

PersonAre 

Elongation. 

Sot. 

Pounds, 
728 
8,615 
7,230 
10.846 
14,460 
18,075 
21,000 
21,400 
21,680 
22,000 
22,413 
22,800 
23,136 
23,859 
24,582 
2^805 
26,028 
26,751 
27.474 
28^197 
28,920 
29,643 
30,366 
81,089 
31, 812 
82,535 
83,258 
38,981 
34,704 
35.427 
86.150 
86,873 
87,  596 
88,310 
89,042 
39,766 
40,488 
41,211 
41,934 
34,900 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
29,050 

Inakes. 
0. 

.0020 
.0041 
.0064 
.0084 
.0106 
.0131 
.0143 
.0207 
.0217 
.0247 
.0283 

.(mi 

.0540 

.105 

.180 

.192 

.210 

.225 

.246 

.272 

.292 

.317 

.349 

.372 

.407 

.43 

.40 

.51 

.57 

.61 

.69 

.75 

.82 

.92 

1.08 

1.21 

1.43 

1.87 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

1 

0. 

.0001 
.0003 

80,000 

.0084 

31,000 

32,000 
88,000 
34,000 
35,000 
36,000 
37.000 
88.000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
93,000 

f 

Tensile  strengtli. 
Load  at  time  of  fraotnra. 

ff 

Elongation  after  fractore,  2'^46  =  24.6  per  cent. 
Elongation  of  inch  sections,  "A5*  ''AS*  ''.21,  ''.20,  ".19,  ".18,  ".20, 
".19,  ".18,  ".18. 
Area  at  fracture,  l".08x".32  =  .346  square  inch. 
Contraction,  52.1  per  cent. 
Appearance  of  fracture  fine,  silky,  slight  lamination. 
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TESTS   OF   IRON  AND   STEEL. 


No.  1285. 
I''  plate. 

Marks,  V  lengthwise. 
Sefctional  area,  V'A97  x  ''.622  ^  ".931  square  inch. 


Applied  loftdfc. 

In  gaoged  length. 

Semarka. 

Total. 

PerMoare 
inon. 

Elongation. 

Set. 

Pounds. 

931 

4,655 

9,310 

18,965 

18,620 

23,276 

26,600 

26l800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2  J,  000 

''fl'-rflo" 

Inehu. 
0. 

.0019 
.0039 
.0058 
.0077 
.0097 
.0125 
.0127 
(       .0180 
)       .0162 
.0188 
.0268 
.0310 

Ineh.  ' 
0. 

Initialload. 

Elaatlollmtt 

> 

0. 

—  .0001 
0. 

27,000 

..•«-.  •••••» 

27,400 
27,930 
28,400 
281,861 

:io,ooo 

.0138 

............ 

31   000 

.0368 

29  702     1        a  i-  000    !          .  0A12 

80.ri3 
81,654 

33,000 

»A  000 

.188 
.106 
.217 
.240 
.259 
.288 

82,585    1        35)000 
88,516            30,000 
84,447            37,000 
35,378    j        38,000 
ftA  aoQ            89  000 

Tennile  atrength. 
Load  at  time  of  inptnra. 

87,240    ■        40,000              .338 
88  171             41.000    ,            2^07 

89,102            42,000 
40  033             ^^  tiOQ 

.42 

40,964 
41,895 
42,826 
43,757 
44.688 
45, 619 
46,550 
47,481 
48,412 
40,843 
60,274 
61, 205 
42,900 

44  000               M 

45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 

.52 

.56 

.61 

.68 

.76 

.86 

.96 

1.08 

1.25 

1.48 

2.07 

Elongation  after  fracture,  3'Ml  =  31.1  per  cent. 
Elongation  of  Inch  sections,  ''.21,  ".28,  ".29,  ''.31,  ".28,  ".25,  ".68,» 
",39  ".24  ".18. 
Area  at  fracture,  1".06  x  ".39  =  ".413  square  inch. 
Contraction,  55.7. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OF  IRON  AND  STEEL. 
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No.  1286. 


I"  plate. 

Marks,  W  lengthwise. 

Sectional  area,  1".498  x  ''.610 


=  .914  square  inch. 


Applied  loads. 


Total. 


Pounds. 
914 
4,570 
0,140 
13,713 
,  18.280 
22,850 
27,000 
27,4i0  , 
97,800 
28,200 
28.334 
28.600 
29,000 
29,248 
80, 162 
81,076 
31,900 
82.004 
83,818 
84,732 
85,646 
86,560 
87.474 
88,388 
39,302 
40,210 
41,130 
42,044 
42,958 
43,872 
44.786 
45,700 
46,614 
47,528 
48,442 
49.856 
50,270 
51,184 
52,098 
62,800 
62,200 
62,000 
61,000 
60,000 
46,800 


Per  soiiAre 
ln<ii. 


Potindt. 
1.000 
5.0U0 
10,000 
15,000 
20.000 
25. 000 
29.540 
:)0,000 


31,  COO 


32.000 
33.000 
34,000 
35, 000 
30, 000 
37.000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
67,290 


In  ganged  leogth. 


Inches, 

0. 

.0019 
.0038 
.0058 
.0078 
.U007 
.0117 
.0J26 
.0235 
.0;)20 
.0354 
.  0472 
.0551 
.129 
.149 
.100 
.179 
.189 
.210 
.227 
.244 
.276 
.293 
.323 
.341 
.378 
.399 
.46 
.50 
.53 
.58 
.62 
.70 
.75 
.82 
.95 

1.09 

1.28 

1.69 

1.88 

2.01 

2.10 

2.22 

2.20 


Remarks. 


Elongation.  I       Set. 


Inch. 
0. 


Initial  load. 


0. 
0. 


.0012 


XlasUo  Unit. 


Tensile  strength. 


Load  at  time  of  fraetnre. 


Elongation  after  fracture,  2^'.36=:23.6  per  cent. 
Elongation  of  inch  sections,  'M6,  'M6,  'M5,  'M7,  "21,  ''.25,  ''.31,  ".51*, 
''.27,  ".18.  ' 

Area  at  fracture,  1".22  x  ".48  =  .586  square  inch. 
Contraction,  35.9  per  cent. 
Appearance  of  fracture  silky,  stratified. 


800 


TESTS   OP   IRON   AND   STEEL. 


No.  1287. 


I"  plate. 

Marks,  X  lengthwise. 

Sectional  area,  r'.498  x  ".618  =  .926  square  inch. 


Applied  loads. 


Total. 


Pounds, 
026 
4. 6:)0 
9.  £60 
18,890 
18,520 
23,150 
23.600 
24,000 
24.400 
24.800 
2S.002 
25,200 
25,000 
25.028 
26,400 
20.854 
27,400 
27.780 
28.706 
29,632 
80.558 
81.484 
32.410 
33,886 
84,262 
35,188 
86, 114 
87,040 
87.066 
88,809 
80,818 
40. 744 
41. 670 
42,506 
43,522 
44.448 
45,374 
46, 800 
47,226 
48,152 
40, 078 
50,004 
50,030 
51.800 
44,800 


Pereonare 
inoo. 


Poundg. 
1.000 
5,000 
10.000 
15,000 
20,000 
25.000 


26,850 
"27,"60O' 


28,000 


20,000 


80,000 
81,000 
82,000 
83,000 
84,000 
35.000 
36,000 
87.000 
38,000 
80,000 
40,000 
41.000 
42.000 
43.000 
44.000 
45.000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
55,040 


In  ganged  length. 


Blongation. 


Jneksi, 

0. 

.0018 
.0035 
.0053 
.0078 
.0108 
.0113 

' .  0121 
.0127 
.0172 
.0180 
.0203 
.0218 
.0237 
.0258 
.0207 
.0378 
.0428 
.115 
.127 
.145 
.162 
.180 
.106 
.216 
.237 
.257 
.285 
.310 
.337 
.366 
.410 
.44 
.50 
.58 
.57 
.64 
.60 
.78 
.88 
.08 

L14 

1.44 

1.03 


Set 


Inch. 
0. 


.0001 


.0008 
.0021 


Bemarka. 


Initialload. 


Elaatlo  limit. 


Tenafle  strength. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2'^61  =  26.1  per  cent. 
Elongation  of  inch  sections,  'M8,  "22,  ".25,  ''.43,  ".54*,  ''.25,  ".23, 
".20,  ".16,  ".16. 
Area  at  fracture,  l".ll  x  ".43  =  .477  square  inch. 
Contraction,  48.7  per  cent. 
Appearance  of  fracture,  very  rough  surface  on  one  side. 


TESTS  OF  ISON  AND  STEEL. 

yo.  1288. 
f'  plate. 

Marks,  Y  crosswise. 
Sectional  area,  1^^498  x '^624»  .935  square  inch. 
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Applied  loadi. 

In  ganged  length. 

i 

Bemarka. 

TotaL 

Peraqnare 
inch. 

Elongation. 

Set. 

Pounds. 

4,675 
0,850 
14,026 
18,700 
28.875 
28,050 
80,000 
80,400 
80.800 
81,200 
81,000 
82,000 
82,400 
82,726 
82,725 
88,200 
83,660 
84,000 
84,685 
85.530 
86.466 
87,400 
88,835 
80,270 
40.205 
41, 140 
42.075 
43,010 
41.045 
44.880 
45, 815 
46,750 
47,685 
48,620 
40,565 
60,400 
51,425 
62,360 
53,205 
54,230 
54,380 
47,200 

Pounds. 
1,000 
5,000 
10,000 
15,«)00 
20,000 
25,000 
80,000 

Inohst, 

0. 

.0018 
.0086 
.0056 
.0070 
.0006 
.0112 
.0122 
.0134 
.0126 
.0127 
.0128 
.0182 
.0184 
.0142 
.0152 
.0211 
.0278 
.0360 
.0608 
.081 
.220 
.286 
.806 
.882 
.858 
.884 
.410 
.46 
.50 
.58 
.50 
.68 
.71 
.77 
.85 
.06 

1.07 

1.^5 

1.40 

1.^0 

2.18 

Inok. 
0. 

.■%••••••■•• 

0. 

Initia]  load. 

• 

BlaattoUmit 

• 

Tenaile  strength. 

Load  at  time  of  fracture. 

0. 
0. 
0. 

84,630 
86,000 
86; 000 

.0012 

86;  000 

87.000 
88,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47,000 
48,000 
40,000 
60.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
58,160 

* 

Elongation  after  fracture,  2".87  =  28.7  per  cent. 
Elongation  of  inch  sections,  'MO,  ".23,  ''.22,  ".22,  ".26,  ".25,  ",67», 
'^44,  ".30,  ".20. 
Area  at  fracture,  1".08  x  ".42  =  .454  square  inch. 
Contraction,  51.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 

S.  Ex.  36 51 


802 


TESTS   OF  IBON  AND   STEEL. 


No.  1289. 

I''  plate. 

Marks,  W  crosswise. 

Sectional  area,  r^496x''.609s:  .911  square  inch. 


Applied  loads. 


Total. 


Pounds. 
911 

9.U0 
13,665 
18,220 
22.775 
2«,200 
24,600 
25,000 
25,400 
2d,  800 
26.200 
26,600 
27,000 
27,880 
27,800 
28,241 
28,600 
20,000 
20,152 
29,400 
30.063 
30, 074 
31,885 
32,7U6 
83. 707 
34,618 
85,620 
36, 440 
37,851 
38. 262 
30, 173 
40,084 
40,005 
41,906 
42,817 
43.726 
44,630 
45,550 
46.461 
47,362 
48,288 
49,194 
50,105 
51,016 
51,810 


Peraquare 
ixkoh. 


Poundt. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 


28,760 


30,000 

si.'ooo' 


32.000 


83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
56,870 


In  gauged  length. 


EloDgatioii. 


InehM. 

0. 

.0015 
.0065 
.0055 
.0074 
.0095 
.0104 
.0106 
.0111 
.0114 
.0126 
.0181 
.0155 
.0108 
.0222 
.0628 
.0287 
.0240 
.0247 
.0270 
.0800 
.044 
.153 
.171 
.185 
.208 
.226 
.252 
.277 
.208 
.3'J9 
.360 
.  o96 
.42 
.48 
.52 
.55 
.60 
.65 
.74 
.84 
.90 

1.03 

M7 

L41 

1.93 


Set 


Inek, 
0. 


.0003 
.0007 


0128 


Initial  lotd. 


BlastioUmi*. 


Tensile  atrength. 


Elongation  after  fractare,  2''.38  =  23.8  per  cent 
Elongation  of  inch  sections,  'MS,  'M9,  'M7,  'M7,  "J21,  ".28,  ''.52», 
''.24, '^23, 'M9.  ^^791  » 

Area  at  fractnre,  r'.21  x  ".45  =  .544  square  inch. 

Contraction,  40.3  per  cent. 

Appearance  of  fracture  silky,  slight  laminatioiu 


TE8TS   OF.IBONjAND   STEEL. 
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ISTo.  1290- 
1'^  plate. 

Marks,  X  crosswise. 
Sectional  area,  V'AW  x  ^^619  =  .926  square  inch. 


Applied  iMda. 


ToteL 


Poundtm 
935 
4.825 
9,250 
13,875 
18.500 
23,125 
25^000 
20,000 
20^400 
20,800 
27,200 
27,000 
27,750 
28,200 
28,675 
29,000 
80,525 
81,450 
82,875 
83,800 
84,225 
85.150 
30,075 
87,000 
87,925 
88,850 
89,775 
40,700 
41,625 
42,550 
48.475 
44^400 
45,825 
46,250 
47,175 
48,100 
40,025 
49,950 
50.875 
42,400 


PerMnan 
incn. 


Poundi. 
1,000 
6^000 
10,000 
15^000 
20,000 
2^000 


28^970 


80.000 


81,000 
82,000 
88,000 
84,000 
85,000 
80;  000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
58.000 
54.000 
55.000 


In  ga^iced  length. 


XloiifnUon. 


Ineku. 

0. 

.0015 
.0085 
.0055 
.0075 
.0007 
.0U4 
.0121 
.0126 
.0181 
.0161 
.0281 
.0258 
.0280 
.03A 
.0531 
.180 
.155 
.178 
.198 
.218 
.237 
.268 
.285 
.292 
.836 
.876 
.409 
.45 
.50 
.55 
.62 
.60 
.77 
.86 
.98 

tlO 

1.80 

L04 


Set. 


JnOL 
0. 


a 


.0007 


.0187 


9  ••  •»«•«« 


Initinlload. 


XlMttolinlfc. 


TenaUestrangth. 

Load  at  time  of  ftaotore. 


Elongation  after  fracture,  2". 40  =  24.0  per  oent« 

Elongation  of  inch  sections ''.20 '^21,  ".70» ''.29 ''.22,".22 'M9.  ".16 

Area  at  fracture,  1  ".05  x  ".40  =  .420  square  inch. 

Contraction,  64.6  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF  IRON  AND   STEEL. 


No.  1291. 

%''  plate. 

Mark8,  Y  crosswise. 

Sectional  area,  1''.497  x  ^'.746  =  1.117  square  inch. 


Applied  loadA. 


Total. 


Poundn. 
1, 117 
5,585 
11, 170 
16,765 
22, 340 
27,925 
33. 510 
34,000 
35, 000 
30, 0«K) 
37,000 
38, 000 
38,400 
38,800 
39,000 
30, 400 
39.  800 
40,000 
40. 4U0 
40, 800 
41,200 

41,  COO 
42, 000 
42, 4110 

42,  t-OO 
43, 200 
43,503 
44,680 
45,797 

"'46,018' 
48, 031 
40, 148 
60.265 
51,382 
52.490 
63, 616 
54,733 
55,850 
56,067 
58.0^ 
50.201 
60, 318 
61, 435 
62.552 
63.669 
64,786 
65. 003 
67,0.0 
08, 137 
69.254 
70,371 
71, 140 
64,400 


Per  square 
inch. 


Poui^$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 


In  ganged  length. 


Elon^iE^ion. 


'3^61 


610 


89,000 
40.000 
41. 000 


42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
51,000 
52,000 
53, 000 
64.000 

65.  ono 

56,000 
57.000 
68.000 
59,000 
60, 000 
61,000 
62, 000 
68,000 
63,680 


Inehei. 
0. 

.0015 
.0035 
.0054 
.0072 
.0086 
.0106 
.0110 
.0115 
.0110 
.0124 
.0127 


.0133 

.0185 

.0137 

.0139 

.0140 

.0143 

.0146 

.0150 

.0156 

.0162 

.0177 

.  0250 

.a355 

.0465 

.057 

.084 

.222 

.240 

.258 

.276 

.293 

.317 

.841 

.864 

.890 

.42 

.46 

.60 

.53 

.57 

.62 

jS9 

.72 

.82 

.90 

1.02 

1.13 

1.36 

1.68 

2.04 


Set 


Inch, 
0. 


0. 


0. 


.OOOt 
.0004 


InitiAlliwd. 


ElMtiolimtt. 


Tenaile  strength. 

Load  at  time  of  fractare. 


Elongation  after  fracture,  2''.41  =  24.1  per  cent. 
Elongation  of  inch  sections,  'M7,  ''.21,  'M8,  'M9,  ".20,  ''.20,  ".28, 
".58*,  ''.22. 
Area  at  fractnre  1".14  x  "-54  =  .616  square  inch 
Contraction,  44.9  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OP  IKON  AND   STEEL. 

No.  1292. 
I"  plate. 

Marks,  Z  crosswise. 
Sectional  area,  V'A96  x  '^763  =  1.141  sqaare  inches. 


805 


AppUed  loads. 

In  ganged  length. 

fienarka. 

TotaL 

PerMtMre 

lACh. 

Elongation. 

Set. 

Pounds, 
1,141 
6,705 
11,410 
17, 115 
22,820 
28.525 
84,230 
86,300 
36,600 
87,000 
87,653 
38,794 
89,985 
41,076 
42,217 
48,858 
44,499 
4^640 
46,781 
47,923 
49,063 
60,201 
6l,R45 
63,480 
63,627 
54,768 
55,909 
57,050 
58,191 
60,332 
60,478 
61, 614 
62.755 
63,896 
64,670 
64,600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 

Inohes. 

0. 

.0014 
.0084 
.0054 
.0078 
.0090 
.0106 
.0114 
.0110 
.173 
.175 
.185 
.206 
.219 
.239 
.259 
.281 
.304 
.880 
.853 
.376 
.420 
.47 
.60 
.64 
.69 
.68 
.70 
.79 
.84 
.97 

1.08 

1.27 

1.51 

2.03 

Inch. 

0. 

Tnitlalliwd. 

• 

Xlaatio  limit 

Tensile  itrength. 

Load  at  time  of  fractnre. 

0. 

0. 
0. 
0. 

32,080 

38,000 
84,000 
85,000 
86.000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52.000 
58,000 
54.000 
65,000 
66,000 
56,680 

• 

Elongation  after  fracture,  2''.78  =  27.8  per  cent. 
Elongation  of  inch  sections,  ".20,  ''.24,  ''.24,  ".42,  ".63,  ".26,  ".20,  ".21, 
".20,  ".19. 
Area  at  fracture,  1".09  x  ''.50  =  .645  square  ineh. 
Contraction,  52.2  per  cent. 
Api>earance  of  fracture  silky! 
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TESTS   OP  lEON-AND   STEEL. 


No.  1293. 
f'  plate. 

MarkSy  Z  lengthwise. 
Sectional  area,  1^^495  x  '^722  =  1.079  sqaare  inohes. 


Applied  loads. 


Total. 


Poundt. 
1,079 
5,8P6 
10,790 
16,185 
21,S80 
26.975 
80.000 
80.400 
80.800 
81,200 
81,000 
82,000 
82,870 
83,449 
84,528 
85,007 
86,686 
87,765 
88,<M4 
89,925 
41,002 
42,081 
48,100 
44,289 
45,818 
46,897 
47.476 
48.555 
49.684 
50,713 
51,792 
52,871 
63.950 
55,029 
66,108 
57.187 
58,266 
59,845 
60,424 
61,508 
62,682 
68,661 
51,100 


Per  sqaare 
IncL 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
27,800 


80,000 
81,000 
83,000 
83,U00 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
68,000 
64.000 
65,000 
50,000 
57.000 
58.000 
59,000 


la  gaoged  length. 


HongatioiL 


Inehs$, 

0. 

.0018 
.0031 
.0048 
.0064 
.0085 
.0105 
.0118 
.0147 
.0166 
.0168 
.0185 
.0196 
.0225 
.0282 
.096 
.145 
.162 
.175 
.191 
.205 
.280 
.247 
.267 
.200 
.309 
.348 
.362 
.894 
.48 
.49 
.52 
.57 
.61 
.06 
.73 
.82 
.90 

1.01 

1.17 

1.87 

L92 


Set 


Inch, 
0. 


Initial  load. 


Elastic  limit 


Tensile  strragth. 
Load  at  time  of  fraotore. 


Elongation  after  fracture,  2".79  =  27.9  per  cent. 
Elongation  of  inch  sections,  ".21,  ''.3i;  ".79*,  ".29,  ".25,  ".24,  ''.20,  ".19, 
".16,  ".15. 
Area  at  fractore,  1".03  x  ".47  =  .484  sqaare  inch.. 
Contraction,  65.1  per  cent. 
Appearance  of  fractore  silky. 


TESTS    OF    IRON   AND    STEEL. 
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No.  1294. 

^''  inch  plate. 

Marks,  Y  lengthwise. 

Sectional  area,  1^^498x ''.728  r=  1.090  square  inches. 


Applied  loads. 


Total. 


Pounds. 
1.000 
6.450 
10,900 
10,850 
21,i>00 
27,250 
20.*.;00 
29,600 
30,000 
80.400 
30.800 
31,200 
31,000 
32,000 
82,700 
38.790 
34.880 
35,970 
37,060 
38, 150 
39.  *i40 
40,330 
41.420 
42.510 
43,600 
44,690 
45, 780, 
46, 870 
47.960 
49,050 
50,140 
51.230 
52,320 
53,410 
54.600 
55,500 
66,680 
57,770 
58,860 
59,950 
61.040 
62. 180 
63.220 
64.810 
65,400 
65.860 
54,000 


Peraqnue 
iDoh. 


Potindt. 
1,000 
6^000 
10.000 
15,000 
20,000 
25,000 


27,160 


80,000 
31.000 
32,000 
83,000 
84,000 
35,000 
36.000 
37.000 
38,0(i0 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
68.000 
64,000 
66,000 
56,000 
67,000 
68,000 
69,000 
60,000 
60,420 


In  ganged  length. 


Elongation. 


Inehe*. 
0. 

.0012 
.0027 
.0045 
.0063 
.0086 
.0101 
.0106 

.oua 

.0154 
.0175 
.0187 
.0208 
.0228 
.0260 
.0348 
.0640 
.126 
.185 
.148 
.163 
.176 
.194 
.211 
.281 
.251 
.260 
.280 
.310 
.342 
.861 
.894 
.42 
.48 
.50 
.66 
.60 
.64 
.70 
.70 
.84 
.96 
1.12 
L28 
L67 
2.04 


Set. 


Inch, 

0. 


0. 


.0005 
.0014 


Bemarka. 


Initial  kml. 


Elaatio  limit 


Tensile  strengtli. 
Load  at  time  of  f raotnre. 


Elongation  after  fractnre,  2''.88  ==  28.8  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.21,  ".28,  ".22,  ".46,  ".58»,  ".31, 
".26,  "^1,  ".17. 
Area  at  fractare,  1".07  x  /'49  =  .524  sqaare  inch. 
Contraction,  51.9  per  cent. 
Appearance  of  fractare  silky,  slight  lamination. 
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TfiSTS  OF  t&ON  AKD  Bt&IStu 


17o.  1295. 

W'  iticti  plate. 

Sectional  area,  ^^501  x  ^^743  =  1.115  square  inches. 


Applied  loads. 

In  gauged  length. 

Tjwnafkfc 

ToUl. 

Persqcuure 
inon. 

Elongation. 

Set 

Pounds, 
1,115 
5,575 
11.150 
16,725 
22,300 
27,875 
83.000 
38,450 
88.600 
88.800 
84.000 
84,565 
85.680 
36,795 
87,910 
88,025 
40, 140 
41,255 
42,870 
48,485 
44.600 
45,715 
46.880 
47.945 
49.060 
50.175 
51,290 
52.405 
53,520 
54.635 
55,750 
56.865 
57,980 
50,005 
60.210 
61,825 
01, 910 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 

Inehtt. 

0. 

.0016 
.0036 
.0056 
.0074 
.0003 
.0107 
.0118 
.0123 
.0855 
.0506 
.0980 
.1205 
.1484 
.1650 
.1785 
.1970 
.2220 
.25 
.29 
.31 
.34 
.38 
.40 
.44 
.48 
.52 
.54 
.63 
.68 
.74 
.8$ 
.06 

1.08 

1.28 

1.54 

1.98 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  IomL 
mamtiibUmlL 

• 
TeaaOe  atrengtb. 

30.000 

.0008 

31,000 
32,000 
83,000 
34.000 
35.000 
86.000 
87.000 
88.000 
89,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
54.000 
55.000 
55,580 

.t.... 

Elongation  after  fractnre,  2'^40  =  24.0  per  cent. 
Elongation  of  inch  sections,  ".U.  'M7,  'M9,  ".21,  ."26,  ".28,  ".37, 
".38»,  ".22,  ".18. 
Area  at  fracture,  1".22  x  ".58  =  .708  square  inch. 
Contraction,  36.5  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTfl  OF  I&ON  AND   STEBL. 
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DETAILS  OF  TESTS  OF  RIVETED  JOINTS. 


No.  1308. 


ii"  Steel  plate.) 


^ 


1 

1 

5^1 

V: 

V 

^ 

Q 

^'^ 

*•> 

< 

Q) 

*<« 

»^ 

.<! 


H^ 

^ 


(i^  iron  rivets;  |  drilled  holes ;  1|"  pitch.) 

Areas. 

Sqnaie  inches. 

Grofls  seotloDAl  area  of  plate 2.360 

If et  sectional  area  of  plate 1.45'J 

Bearioe  surface  of  rivets o.  9<)8 

Shearing  area  of  rWets 3.682 


Applied  loads. 

In  ganged  length. 

Total' 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

P^undt. 
2,860 
4,720 
7,080 
9,440 
11.800 
14.160 
16,620 
18,880 
21,240 
28.600 
25,960 
28.320 
80.680 
83,040 
85.400 
87,760 
40, 120 
42,480 
44.840 
47.200 
49.560 
61.920 
64,280 
66,640 
59,000 
61,860 
63,720 
66,080 
68,440 
70,800 
78,160 
76,620 
77.8W 
80,240 
.82,600 
84,960 
87.820 
89,680 

Poufid», 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18, 000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24.000 

25,000 

26.000 

27,000 

28,000 

29,000 

80.000 

81,000 

82,000 

83,000 

84,000 

85.000 

36.000 

87.000 

88,000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0016 
.0018 
.0021 
.0026 
.0033 

.0U48 

.OOaS 
.0061 
.0066 
.0071 
.0077 
.0082 
.0087 
.0002 
.0097 
.0102 
.0108 
.0116 
.0127 
<0187 
.0152 
.0178 
.0224 
.0802 
.0406 
.0490 
.0602 
.0754 
.0986 
.1122 
.1400 

Jneh, 
0. 

Initial  load. 

• 

• 

Plate  scales.         • 

• 

.0002 

.0005 

.0034 

■ 

.0047 

.0062 

-..J.. 

.0152 

.0649 

SIO 


TESTS  OP  IRON  AND  STEEL. 


AfipUedlotdi. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
Inch. 

Blongation. 

Set. 

Poundt, 
92,040 
94,400 
98,760 
98,400 
8S,000 

Poundt. 
80.000 
40,000 
41,000 
41,690 

.177 
.21 
.25 
.80 

Indi, 

Tensile  strength. 

Load  at  time  of  mptnre. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  groes  section  of  plate 41. 600 

Tension  on  net  section  of  plate 67,740 

Compression  on  beating  snr£ace  of  rivets 108.370 

Sheafing  on  liTets 36,720 

Ftaotored  plate  along  Une  of  rlretlng.    Appearance  silk  v,  slight  lamination. 

Fractured  areas, 

Sqaare 
inch. 
".40  X  ".18  =  .<'720 
.86  X  .16  =  .1370 
.00  X  .19  =  .1710 
.90  X  .19  s  .1710 
.91  X  .19  =.1729 
.94  X  .19  s  .1786  . 
JO  X    .16  =  .0624 

.9655;  contraction,  33. 5  per  cent 


TESTS   OF   IBOiV  AND   STEfiL. 

No.  1308. 

d"  steel  plate.) 

.NemffaUon  cf  rivet  holea^  measurigS 


»^ 


S       "^       s 

^OF      Ibe       'bo       ^os       J09      Sm 

Ihcre«ts€  in.  width 
o^  the  ripetftoUa, 


611 


D 


^ 


-.01 


812 


TESTS   OP  IRON  AKD   STEEL. 


No.  1309. 
(i'' steel  plate.) 


5 


<  a*^  a!'> 


{^"  iron  rivets;  g''  drilled  holes;  1|''  pitch.) 

Areas,  ' 

Square  inches. 

GroM  sectional  area  of  plate 2.360 

Net  sections  1  area  of  plate 1.453 

Bearing  sorface  of  rivets 0.908 

Sbearinx  area  of  rivets 8. 


Applied  loads. 

» 

In  gauged  length. 

Total 

Per  sqnare 
incn. 

Elongation. 

Set 

Remarks. 

Poundt. 
99.650 

Foundt, 

Inch, 
.28 

Inek. 

Tensile  strength.     Fraotared  plate  along  line  of 
rivet  holes.    Silky  fractures. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate <2, 180 

Tension  on  net  section  of  plate 6fi,5eu 

Compression  on  hearing  surface  of  rivets 109,109 

Shearing  on  rivets 27,  04U 

Fractared  plate  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ''.34,  ''.33,  ".30,  ".33,  ''S5j  ".39. 
Open  at  edges,  ".05  each. 


TESTS   OF  IBOK  AND  STEEL. 
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No.  1310. 

{if*  Steel  plate.) 


-1 


h» 

<(> 

<t> 

5 

^'^ 

^"^ 

>^ 

^ 

0| 

a 

*a 

4*1 

N 

IN 

N 

N 

I 

I.! 

> 
I 

I 
I 

L 


1 


{^''  iron  rivets ;  f ''  drilled  boles ;  If'  pitch.) 

Areas,  Square  inches. 

GroBS  seoUonal  KTOA  of  plate 2.541 

Net  secUonal  are*  of  plate 1.684 

Bearing  Borfaoe  of  flvets 0.907 

Shearing  area  of  livet. Z. 


Applied  loads. 


Total. 


Pounds. 
2,541 
5,082 
7,623 
10,164 
12,705 
15,246 
17,787 
20,828 
22,869 
25,410 
27,961 
30,492 
88,033 
35,574 
38,115 
40,656 
43.197 
45.738 
48.279 
50,820 
53,  361 
55,902 
58,443 
00,984 
63.525 
66,066 
08,607 
71, 148 
73.689 
78,230 
78,771 
81,  312 
i>3.  353 
86,394 
88,935 
91,476 
94,017 
96,558 
99,099 
101, 640 
104. 181 
106.722 
108,100 


Per  square 
inch. 


Pounds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

26.000 

27.000 

28,000 

29.000 

30,000 

31,000 

82,000 

83,000 

84.000 

85.000 

86,000 

87,000 

88,000 

80.000 

40,000 

41,000 

42,000 

42, 540 


In  S<^°K^  length. 


Elongation.        Sot. 


Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0009 
.0011 
.0013 
.0015 
.0019 
.0025 
.0028 
.0049 
.0060 
.0065 
.0068 
.0073 
.0077 
.0080 
.0085 
.0094 
.0096 
.0100 
.0106 
.0110 
.0125 
.0135 
.0144 
.0155 
.0169 
.  0215 
.0327 
.0408 
.0588 
.0727 
.0003 
.1090 
.1365 
.1630 
.19 
.22 
.25 
.28 


Inch. 
0. 


0. 


0004 


0030 


0048 


0060 


0105 


0033 


Bemarks. 


Initial  load. 


Tensile  strength. 


Maximum  stress  on  join  t  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 42,540 

Tension  on  net  section  of  plate 66.160 

Compression  on  hearing  surface  of  rivets 110,180 

Shearing  on  rivets 29^860 

Fractured  along  line  of  riveting.    Appearaoce  silky. 
Elongation  of  rivet  holes,  ''.46,  "My  ''.40,  ".38,  ''.40,  ",39. 
Open  at  edges,  ".06  and  ".12. 
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TESTS  OF  laON  AND   STEEL. 


No.  1311. 

{I"  Steel  plate.) 


^ 


«0    10 


(^^'  iron  rivets ;  f ''  drilled  holes ;  ly  pitch.) 


Areas.  Square  inches. 

GroBS  seetional  area  of  plftte Z.615 

Net  sectional  area  of  plate 1.681 

Bearing  surface  of  rivets .934 

Shearinfi^  area  of  rivets 8.  i 


Applied  loads. 


In  jEaaged  length. 


Total. 

1  Per  square 
inch. 

'Elongation. 

Pounds. 

Pounds. 

>      Jneh. 

2, 615 

1.000 

1       0. 

6,230 

.    2,000 

1        0. 

7,845 

3.000 

.0002 

10,466 

4.000 

.0004 

13, 075 

5,000 

.0005 

15,690 

6,000 

.0007 

18.805 

7,  COO 

.0010 

20,920 

8,000 

.0012 

28,535 

'          9,000 

.  0015 

26,150 

10,000 

.0017 

28.765 

11.  000 

.0019 

31,380 

12,000 

.0022 

33,995 

13,000 

.0028 

36,610 

14.000 

.0036 

39.225 

15.000 

.0045 

41,  840 

16.000 

.0055 

44.466 

17.000 

.0060 

47, 070 

18, 000 

.0065 

49,685 

19,  000 

.0069 

52,300 

20,000 

.0075 

54,915 

21,000 

.0084 

57,630 

22.000 

.0087 

60. 145 

28,000 

.0091 

62,760 

24,000 

.0096 

05,375 

25,000 

.0102 

67,990 

26,000 

.0115 

70,  605 

27.000 

.0126 

73,  220 

28,000 

.0132 

75,835 

29,000 

.0143 

78,450 

80,000 

.0154 

81,065 

31, 000 

.  0179 

83,680 

82,000 

.0202 

86,295 

33,000 

.0320 

88,910 

34,000 

.0640 

91,525 

35,000 

.0765 

94.140 

36,000 

.0985 

96,755 

37,000 

.1188 

99.370 

88.000 

.1410 

101,  985 

89.000 

.1680 

104.600 

40, 000 

.21 

107,  216 

41,000 

.25 

109,830 

42,000 

.29 

112, 445 

43,000 

.31 

112,900 

43.170 

.35 

Set. 


Ittch. 
0. 


.0004 


.0013 


.0034 


.0065 


0069 


Initial  load. 


.0109 


.0680 


Scale  starts  off  plate. 

Edges  of  plate  contraot  opposite  line  of  livct- 
ing. 


Tensi.e  strength. 


2£<ixtmuni  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 43.170 

Tension  on  net  section  of  plate 67.160 

Compression  on  bearing  surface  of  rivets 119.810 

Shearing  on  rivets 8O,e60 

Fractared  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ^'.51.  'M4.  'M3,  ''.39,  ''.41,  ".43. 
Open  at  edges,  ".15  and  ".10. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1312. 

(J"  steel  plate.) 


1 
1 

0' 

1 

0 

■it! 

o*» 

.M 

Y»«« 

8 

0^ 

•n 

0 

1 
1 

Oi 

<srx2:> 


(jV'  iron  rivets ;  f  drilled  holes ;  li"  pitch.) 

Areas. 

Square  inohen. 

Grofls  sectional  urea  of  plate 2.745 

Net  eectioDal  area  of  plate a 1.830 

Bearioir  aurfikce  of  rivets OlA 

Shearing  area  of  riv-eta 4.281 


Applied  loada. 


In  gani^ed  length. 


Total. 


^•".ISr*  Elongation. 


Pounda. 

Poundi. 

Inch. 

2.745 

1.000 

0. 

5.190 

2,000 

.0002 

8,235 

3,000 

.0005 

10.080 

4,000 

.0007 

13.725 

5,000 

.0011 

18,470 

6,000 

.0016 

10,215 

7,00C 

.0018 

21.060 

8.000 

.0021 

24, 705 

9,000 

.0040 

27.450 

10,000 

.0051 

30.105 

11,000 

.0059 

32.940 

12,000 

.0063 

35.085 

13,000 

.0067 

38,430 

14,000 

.0071 

41, 175 

15,000 

.0075 

43,920 

16,000 

.0081 

46,665 

17, 000 

.0085 

49, 410 

18,000 

.0091 

52,155 

19,000 

.0007 

54,000 

20,000 

.0106 

57,645 

21.000 

.0114 

60,300 

22,000 

.0125 

63,135 

23,000 

.0133 

65.880 

24,000 

.0140 

68,625 

25,000 

.0149 

71,370 

26,000 

.0161 

74,115 

27,000 

.0170 

76,860 

28,000 

.0184 

79,605 

29.000 

.0210 

82,350 

30,000 

.0260 

85.095 

31,000 

.0440 

87,840 

32,000 

.0610 

«0,.'V85 

33,000 

.0726 

93.330 

34,000 

.0870 

06,075 

35.  000 

.1026 

08.820 

36,000 

.1218 

101,565 

37,000 

.1898 

104,810 

38.000 

.1610 

107,055 

39.000 

.17 

109.  MOO 

40,000 

.21 

112. 545 

41.000 

.24 

115,290 

42,U00 

.'J8 

Bemarks. 


Set. 


Inch. 
0. 


IniUal  load. 


.0008 


.0040 


0055 


.0073 


.0101 


.0107 


.0025 


Scale  starta  ofi;  and  edges  of  plate  draw  down. 
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TESTS  OF  IBdN  AND  STEEL. 


AppU«d  load*. 

In  ganged  length. 

Bemarka. 

• 

TotaL 

Per  tanare 
Sdcji. 

Elongation. 

Set. 

Pound*. 
118,035 
120,780 
128,300 
72,500 

Pounda. 
43.000 
44,000 
44,920 

Inch. 
.31 
.85 
.45 

Ineh. 

Tenaile  strength. 
Load  at  time  of  rnptnre. 

Fractured  simultaneoasly  across  the  line  of  rivet  boles.    Appearance 
silky,  slight  lamination. 


Maximum  stress  on  joint. 


Ponnda  per  aqnare  inch. 


Tenaion  on  groos  aeotion  of  plate 44,020 

Tension  on  netaeetion  of  plate 97,380 

Compreasion  on  hearing  snrfaoe  of  riveta 184. 7S0 

Shearing  on  rivets 83,490 

Elongation  of  rivet  holes,  ''.53,  ".60,  ".49,  ".49,  ".49,  ".53. 
Open  at  edges,  ".10  and  ".15. 

No.  1313. 

(J"  steel  plate.)  * 


<  £r>^  2r> 


(^ff" iron  rivets;  |"  drilled  holes;  IJ"  pitch.) 

Areas. 

Square  inches. 

Gross  sectional  area  of  .-plate 2.739 

Net  sectionnl  area  of  plate 1.827 

Bearing  surface  of  rivets 0.012 

Sheariiig  area  of  rivets 3.682 


Applied  loads. 


In  gauged  length. 


Total. 


Pounda. 
121,950 


Per  square 
inch. 


Pounda. 
44,520    ! 


Elongation. 


Set 


Remarks. 


Itieh. 
.52 


Inch. 


Tensile  strength. 

Fractured  across  line  of  rivet  holes,  commenoing 
at  east  edge  first.    Appearance  silhy. 


Mcucimum  stress  an  joint. 


Ponnda  per  aqnare  inch. 


Tension  on  grosasectton  cf  plate - 44,620 

Tension  on  net  section  of  plate 08.7^0 

Conipresdon  on  bearing  surface  of  rivets 183,720 

Shearing  on  riveta • 8S,I20 

Elongation  of  rivet  holes,  ".60,  ".48,  ".44,  ".46,  ".47,  ".49. 


TESTS    OP  IRON  AND   STEEL. 
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No.  1314. 
ii"  steel  plate.) 


<  ^''x  2r>^ 


(A"  iron  rivets;  f '  drilled  holes;  If'  pitch.) 

Areaa. 

SquAre  inohea. 

OroM  Beotional  area  of  pUte 2.<t02 

N»t  nectioiuil  areii  of  plate L4MI 

BeannK  surface  of  rivcU 1.116 

Shearing  nreaof  rlveta I &800 


Applied  loads. 


In  ganged  length. 


Per  Rqnare 


taX'"  :Eloi.«.tion. 


Poundt.  !    Pound: 
105, 000  4U,  700 


I 


.in 


Set. 


Bemarka. 


Inch. 


Teutfde  strength. 

Fractured  aerona  line  of  rivet  holes,  oommencing 
ai  east  edge  first.    Appearance  silky. 


Mcudmum  atre»8  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 40,700 

Tension  on  net  section  of  plate 71,270 

CnmpresMlon  on  bearing  snriace  of  rlTets 94,800 

Shearing  on  rivets 19,  MO 

Elongation  of  rivet  holes,  ''.32,  ''.31,  ".30,  ".32,  ".32,  "36. 
Open  at  edges,  ".03  and  ".05. 

S.  Ex.  36 52 
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TESTS    OF    IRON    AND    STEEL. 


>ro.  1315. 

(4''  steel  plate.) 


ft  ft 


• 

/\    ' 

y-^ 

/\  s 

*^ 

O 

«*i 

X 

V'  " 

I 


?  c  k  ^ 


t^ 


,    o".^   o"^ 


({^Mron  rivets;  f"  drilled  holes ;  If'  pitch.) 

Areas,  Squam  inchpft. 

Otobb  aecUonal  area  of  plate 2. 541 

Net  sectional  area  of  plate L4n2 

Bearing;  anrface  of  rlveta 1.0»<9 

Sbearine  area  of  i-ivets 5.  :«W 


lu  gauged  Inngtb. 


Applied  loads. 
Total.    '  ^•*j^J^.*'^®  Elongation.         Sot. 


Kt'uiarks. 


Pounds. 
2,641 
5.082 
7,623 
10.164 
12, 705 
15,240 
17. 787 
20,  3l'8 
22, 869 
25, 410 
27,  Ool 
30. 492 
33,  033 
35,  574 
38. 115 
40. 656 
4.3. 197 
45, 738 
48,279 
50,  820 
53,861 
55,902 
58,443 
60,984 
ri3,525 
66,060 
68,  607 
71,  148 
73,  689 
76,  230 
78,771 
81,312 
83.  853 
86,  894 
88,935 
91, 470 
94,017 
96.  558 
'  99.  099 
101,  640 


Pounds. 

1,000 

2, 000 

3, 000 

4,0[)0 

5,000 

0.000 

7,000 

K,  (iOO 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21.  000 

22. 000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,  000 

29, 000 

80, 000 

31.  000 

32,000 

33,000 

34,000 

35,  000 

36,000 

87,000 

88,000 

89.000 

40,000 


In 
0. 


eh. 

0002 

0004 

,0006 

0007 

0009 

0012 

,0015 

,0019 

0027 

,  00:{H 

.  0047 

.  oorio 

.  OOG  J 
.  0008 
.0073 
,0078 
.0083 
.  0088 
.0094 
.0100 
.0107 
.0113 
.0120 
.0128 
.0144 
.0153 
.0167 
.0189 
.0221 
.  0264 
.  0328 
.0445 
.  O.VJS 
.0710 
.0938 
.1137 
.13 
17 
.24 


Inch. 
0. 


Initial  load. 


0013 


.0042 


.0056 


.0078 


.0156 


I 


.0613 


Edgps  contract 


Scah*  Rtjirtrt. 


Ton.^ilo  utronslh. 

All  sertioDH  fnictnred  at  nearly  Haine  time. 


Maximum  8lrv»»  on  joint.  Pounds  per  **quare  inch. 

Tension  on  /sn^ss  aection  of  plate 40. 000 

Tension  on  net  section  ot  plate J 7m,  ocO 

Compression  on  bearing  surface  of  rivets 03,330 

Shearing  on  rivets 19,180 

Elongation  ot  rivet  holesf  ''.34,  ''.34,  "JU,  "-34,  ".32,  ",31, 
Open  at  edges  ".03  each. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1316. 

(l^f  Steel  plate.) 


^ 


5v     ;? 


<2*'^2r> 


(H"  iron  rivets;  f '  drilled  holes;  1^"  pitch.) 

ArM»,  Square  inohet. 

GroM  Bectional  area  of  plate 2.750 

Net  Hectional  area  of  plate 1. 0.Vi 

BeariuKsnrfkce  of  rivets 3.098 

bbeaiingareaof  riyets ; , 5.300 


Applied  loads. 


In  Kftuged  length. 


Per  nqnare 


Tot-.    '  "'^r"  l=»o-«»«-        Set. 


Bemarka. 


Poundg. 

pound*. 

Inch, 

2,750 

1,000 

0. 

5,500 

2.000 

.0001 

8,250 

3,000 

.0002 

11,000 

4.000 

.0002 

13,750 

5,000 

.0003 

16.500 

6,000 

.0004 

10.  250 

7,000 

.0006 

22,  000 

8.000 

.0008 

24, 7.50 

9,000 

.0012 

27.500 

10,000 

.0019 

80,250 

11,000 

.0031 

33,000 

12,  000 

.0041 

35, 750 

13,000 

.0049 

38,500 

14,000 

.0054 

41.250 

•   15,000 

.0060 

44,000 

10.000 

.0065 

46,750 

17,000 

.0069 

49,500 

18,000 

.0071 

52,250 

19.000 

.0076 

55.000 

20,000 

.OOcK) 

57,750 

21, 000 

.0086 

60,500 

22,000 

.0092 

63.250 

23,000 

.0096 

66,000 

24,000 

.0104 

68,750 

25.000 

.0111 

71.500 

26.000 

.0130 

74,250 

27,000 

.0140 

77.000 

28,000 

.0152 

79,750 

29,  000 

.0165 

82,500 

80.000 

.0190 

85,350 

31,000 

.0233 

88.000 

32,000 

.0200 

90,750 

33,000 

.0382 

93.500 

84.000 

.0496 

96,250 

85,000 

.0648 

99,000 

86,000 

.0878 

101,  750 

87,000 

.1077 

104,500 

38,000 

.1308 

107,250 

39.000 

.16 

110,000 

40,000 

.20 

112,090 

40.980 

.24 

Ineh, 
0. 


0.+ 


.0018 


'."oo«' 


.0054 


.0075 


.0140 


Initia]  load. 


Bested  ander  initial  load  15  honts 


Scale  starts  and  edges  contract. 


Tensile  strength. 

Fractored  along  line  of'riyet  holes.    Appearance 
silky. 


Maximum  stress  on  joint.  Foands  per  square  inch. 

Tension  on  gross  section  of  plate 40, 980 

Tension  on  net  section  of  plate \\\\    68*210 

Compreasion  on  bearing  surfaco  of  rivets I!!.J!'l!!  I02!  680 

Shearing  on  rivets ; \\\\    21«8tt) 

Elongation  of  rivet  holes,  '^41,  '^39,  ''37,  ''.36,  ".37,  ".39, 
Edges  open  ",10  each. 
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TE8T8   OF   IRON   AND   STEEL. 


No.  1317. 

(!''  steel  plate.) 


^ 


S! 

S 


s 


I 


lo 


Si 


(fi"  iron  rivets;  J"  drilled  holes;  ly  pitch.) 

Areas, 

GroM  sectional  area  of  plate 

Ket  sectional  area  of  plate 

Bearinc  surface  of  rivuts 

Shearing  areia  of  livets 


Square  inohea. 

2.772 

L«5 

1.107 

6.800 


I 


Applied  load:!. 


In  ganged  length. 


Total. 


Per  nqnare 
inch. 


Bemarks. 


Elongation.  \       Set. 


Poundi, 

Pound: 

2,772 

1,000 

6.544 

2.0U0 

8.316 

8,000 

11.088 

4.000 

13.860 

S.OfO 

16,6»3 

6.000 

19,404 

7.000 

22,176 

8.000 

24. 048 

9,000 

27, 720 

10,  000 

80.402 

11,900 

83.264 

12,000 

86,  036 

I3,0u0 

88.808 

14,0u0 

41,580 

15,000 

44, 852 

16  000 

47. 124 

17,  000 

49,896 

18,000 

52,668 

19,000 

55.440 

20.000 

68.212 

21,000 

60.984 

22.000 

63.756 

23.000 

66.528 

24,000 

69.800 

25,000 

72,072 

26,000 

74,844 

27,000 

77,616 

28.000 

80,388 

29,000 

(^.160 

30.000 

85,932 

81, 000 

83.704 

82,000 

01, 476 

83,000 

04.248 

34,000 

97,020 

85,000 

09,792 

Dtt.000 

102,564 

87,000 

105,836 

88,000 

108, 108 

89. 000 

110,880 

40, 000 

113.652 

41, 000 

114,850 

41.430 

Inch, 
0. 
.0001 

Inch. 
0. 

Initial  load. 

.0001 

• 

.0001 

.0002 
.0002 

0. 

.0008 

.0005 

.0<X)7 

.0011 
.0010 

.0010 

.0024 

.0)29 

.0034 

.0040 
.0046 

.0034 

« 

.0047 

.0054 

.0064 

.0076 
.0083 

.0062 

• 

Oi.92 

.0097 

.0105 

.0113 
.0f26 

.0088 

.0186 

.0159 

.0186 

.0218 
.0263 

.0176 

.0343 

■"*■"*  ••"••• 

Scale  starts  and  ] 

.0424 

.0540 

.0001 

.0900 

.1056 

.1286 

.1660 

.20 

.22 

.28 

Tensile  strength 

Fractured  along  liae  of  rivet  holes,  beginDing  at  west  edge.    Appear- 
ance silky. 

Majtimum  stress  on  Joint.  Founds  per  square  inch. 

Tension  on  gross  section  of  plate 41,486 

Tension  on  net  section  of  plate    68,980 

Compression  on  bearing  surface  of  rivets Iu3, 7.'((i 

Shearing  on  rivets 21,670 

Elongation  of  rivet  holes,  ''.39,  ''.37,  ".35,  ".36,  ".37,  ".37. 
Open  at  edges  ".05  each. 
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No.  1318. 

{I"  steel  plate.) 


<2r>^2r> 


{{i"  iron  rivets ;  ^"  drUled  holes ;  2"  pitch.) 

Areas,  Square  Inohea. 

GroM  seotlonal  area  ofplttte 2.042 

Net  Reotiooal  area  of  plate L840 

BeavinKanrfaceofriTete 1.102 

ShearinfTftrea  of  rivets 5.800 


Applied  loads. 


Pound§. 

2,042 

6.8S4 

8,826 

11.768 

14,  710 

17,652 

20.  601 

23.530 

26. 478 

20, 420 

32.863 

85.804 

88,240 

41.188 

44, 180 

47,072 

60,014 

52,056 

55,888 

58.840 

61, 782 

64.724 

67,666 

70.608 

73,550 

76,402 

70, 484 

82,376 

85,318 

88.260 

01,202 

04,144 

07, 086 

100,028 

102,070 

105, 012 

108,854 

111,706 

114,738 

117.680 

120. 622 

123,564 

124^100 


In  f^aged  length. 


*er  sqoare 
incu. 

Elongation. 

PcundM, 

Inch. 

1.000 

0. 

2,000 

.0001 

8,000 

.0004 

4,000 

.0006 

5,000 

.0008 

6,000 

.0010 

7,000 

.0013 

8,000 

.0016 

8,000 

.0021 

10,000 

.0030 

11.000 

.0040 

12,000 

.0050 

13.000 

.0055 

14,000 

.0060 

16,000 

.0«65 

16,000 

.0O«6 

17,000 

.0071 

18,000 

.0070 

10.000 

.0081 

20,000 

.0086 

21.000 

.0005 

22,000 

.0100 

23,000 

.0105 

24,000 

.0111 

2^000 

.0121 

26,000 

.0132 

27,000 

.0144 

28,000 

.0155 

20,000 

.0165 

80,000 

.0188 

81,000 

.0217 

82,000 

.0263 

83.000 

.Oj60 

84,000 

.0715 

35,000 

.0881 

86,000 

.1000 

87,000 

.1272 

88,000 

.1534 

30,000 

.10 

40,000 

.22 

41,000 

.28 

42,000 

.32 

42,180 

.36 

Bemarks. 


Set. 


Inch. 
0. 


.0001 


.0015 


.0040 


.0052 


.0075 


.0121 


.0776 


Initial  load. 


Soalo  atarU  and  edgea  oontraeta« 


Tensile  strength. 


Fractured  aloDg  line  of  riveting,  begioniDg  at  west  edge.    Appear- 
ance silky. 

Maximum  stress  on  joint.  Pounds  per  sqoare  inch. 

Tension  on  gross  section  of  plate 42,180 

Tension  on  net  section  of  plate 67, 450 

Comprpssion  on  bearing  surface  of  rivets 112, 610 

Shearing  on  rivets 23,420 

Elongation  of  rivet  holes,  ^'.48,  ''.45,  'Ml,  'Ml,  ".44,  ".4rs 
Open  at  edges  "  .10  each. 
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No.  1319. 
(i'' steel  plate.) 


<STx2f> 


9 


S3 


(li"  iron  rivets;  f"  drilled  holes;  2''  pitch.) 


AreM. 

Square  inobei. 

Gross  Mciiooal  area  of  plate 2.^2 

Xet  aectional  area  of  plate 1.802 

Bearinfc  surface  of  rivets 1.080 

Shearing  area  of  rivets 6.800 


Applied  loads. 


Total.    !^"^X" 


In  ganged  length. 


Elongation. 


Set. 


Poundt. 
123,926 


pQundt. 
48,000 


fneh. 


.31 


Jneh. 


I 


fiomarlss. 


Tensile  strength. 

Fractured  along  line  of  riveting,  begioning  at 

west  edge. 
Appearance  sillcy. 


Maximum  stress  on  joint 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 43,000 

Tension  on  net  section  of  plate 68.770 

Compression  on  bearing  snrface  of  rivets 114,  T.'iO 

Shearing  on  rivets t*3.  3j«) 

Elongation  of  rivet  holes,  ''.65,  ",48,  ''.44,  ",40,  '',38,  ",38, 
Open  at  edges  ",20  and  ",06. 
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No.  1320. 
(i''  steer  plate.) 


1^ 
SI 


•^ar-xar 


(1^"  iron  rivets;  f  drilled  holes;  2^"  pitch.) 

Areas. 

Square  inchefi. 

(>r<)S8  sectional  area  of  plate 8.100 

Net  Hectional  area  of  plate 2.  OCT 

Bearing  surface  of  rivets 1.  OK) 

Shearing  area  of  rivets 5. 800 


Applied  loads. 


In  gauged  length. 


Total. 


Poutuff. 
S,  100 
6, 2U0 

y.3oo 

12,400 

15,500 

18,600 

21,700 

24,  800 

27,900 

31,000 

34, 100 

37.  200 

40,  3U0 

43. 400 

46.500 

49, 600 

52, 700 

55, 800 

58,900 

62. 001) 

65,100 

68,  200 

71,300 

74. 400 

77,600 

>0,  600 

83,700 

i>6,800 

89,900 

93, 000 

96,100 

99,200 

102.  300 

105,400 

108,500 

111,600 

114,  'lOO 

117,800 

120,900 

124,000 


Per  square 


Pound*. 

1, 000 

2.00tf 

3,000 

4,000 

5,  000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,  000 

16,000 

17.000 

18, 000 

19. 000 

20.  000 

21.000 

22,000 

23,  000 

24,  000 

25,  000 
26,000 
27,000 
28,000 
29.000 
30, 000 
3],  000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37.000 
38,  OCO 
39,000 
40,000 


IneK 

0. 
.0001 
.0002 
.0003 
.0005 
.0007 
.0015 
.0022 
.0035 
.0045 
.0051 
.0060 
.0064 
.0074 
.0081 
.0087 
.0092 
.0098 
.0108 
.0115 
.0120 
.0130 
.0139 
.0149 
.0160 
.0172 
.0181 
.0201 
.  0219 
.0242 
.0366 
.  049.1 
.0617 
.  0730 
.0885 
.  1075 
.1230 
.1480 
.18 
.21 


Remarks. 


]^*^  Elongation.        Set. 


Inch. 
0. 


.0002 


.0033 


0059 


.0076 


,0110 


0175 


Initial  load. 


Edges  contract. 
Scale  starta. 
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Applied  loads. 

In  gaoged  length. 

• 

Total. 

Peraquare 
incn. 

* 

Elongation. 

Set. 

Poundt. 
127, 100 
180,200 
133,800 
183,600 

Found*. 
41,000 
4*i,000 
48,000 
43,060 

Inch. 

o.-e4 

.28 
.32 

Inch. 

Tenaile  atrength. 

Fractared  along  line  of  riveting,  begiDning  first  at  west  edge.    Ap- 
pearance qilky. 

Maximum  Btren  on  joint 

Ponnda  per  aqnare  inch. 

Tenaion  on  groas  section  of  plate 43,000 

Tenaion  on  net  section  of  plate  00,920 

Compression  on  beanng  anrtaoe  of  riyeta 12^140 

Shearing  on  riveta 28^190 

Elongation  of  rivet  holes,  ''.55,  ''.49,  ".47,  ".47  ".49,  ".64 
Open  at  edges  ".15  and  ".20. 
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Ko.  1321. 
(i"  Bteel  plate.) 


«^ 


{^  iron  rivets ;  }  drilled  holes ;  2^"  pitch.) 

Areas, 

Square  Inohes. 

G-rou  Motional  are*  of  plate  8.100 

Net  Beotional  areaof  plate 2.007 

Bearing  surface  of  rireta 1.098 

Shearing  area  of  rlyeta .».  5,300 


Applied  loads. 

In  ganged  length. 

TotaL 

Pereqaare 
incn. 

Elongation. 

Set. 

Poundi, 

8,100 

6,200 

9,800 

12.400 

15,500 

18,600 

21,700 

24.800 

27,900 

81,000 

84,100 

87,200 

4a  800 

43,400 

46.500 

49.600 

52,700 

55.800 

58.900 

02,000 

65.100 

68.200 

71, 8no 

74.400 

77.800 

80,600 

83.700 

86.800 

89,900 

93.  UOO 

96.100 

99,200 

102.300 

lOo,  400 

108,500 

111,600 

114,700 

117, 800 

120,900 

124,000 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 

Jneh. 
0. 
0. 

.0001 
.0002 
.0004 
.0002 
.0004 
.0000 

Inch, 
0. 

Initial  UMd. 

• 
• 

* 

Sdgeo  contract 

0. 

9,000    <          .0015 

10,000  ;       .0018 

11,000     {           .0021 

.0017 

12,000 
'    18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
36.000 
87,000 
88, 000 
80,000 
40,000 

.0028 

.0024 

.0025 

.0028 

.0037 

.0044 

.0052 

.0062 

.0072 

.0080 

.0090 

.0101 

.0110 

.0120 

.0137 

.0147 

.0168 

.0188 

.0246 

.0370 

.  0520 

.0690 

.0^50 

.0991 

.1148 

.1374 

.16 

.18 

.21 

.     .0024 

.0054 

.0087 

.0187 

.0687 

■ 

Soalo  fltarts. 

1 
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Applied  load. 

In  gauged  lenj^tli. 

Bemftrlu. 

1 

1 

Total. 

Per  sqiiAre 
Inch. 

Pounds. 
41,000 
42,000 
43.000 
44,000 
44,030 

Elongation. 

Inch. 
.26 
.29 

Set. 
Inch. 

Paundt. 
127.100 

Tensile  strength. 

130. 200 

133,300 

.83 

136, 400 
136,600 

.40 



1 

Fractured  along  line  of  riveting,  beginning  at  the  weat  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 44, 030 

Tension  on  net  section  of  plate 68,000 

Compression  on  bearing  surface  of  rireta 124, 8K0 

Shearing  on  rivets 25.750 

Elongation  of  rivet  holes,  ".50,  ".51,  ".49.  ".49.  ".54,  ".59. 
Open  at  edges,  ".15  each. 


No.  1322. 
(J"  steel  plate.) 


^1 


(U  iron  rivets;  f  drilled  holes:  2\^'  pitch,) 


Areas.- 


Gross  sectional  area  of  plate. 
Net  sectional  area  of  plate. . . 

Bearing  surface  of  rivets 

Shearing  area  of  zivets 


Square  inche«. 

8.310 

2.207 

1.103 

6.300 


Applied  loads. 


Per  square 
inon. 


Pounds. 

3,310 

6,620 

9.030 

13, 240 

16.550 

19.860 

23,170 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7,000 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 


Kemarks. 


Sot. 


Inch. 
0. 


Initial  load. 


.0001 
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Applied  load. 

In  ganged  length. 

ToteL 

Persqiiare 
ifich. 

• 

Elongation. 

Set. 

Foundt, 

26.480 

20,700 

88,100 

86.410 

80,720 

43.030 

46,840 

40,650 

62,060 

66,270 

50,580 

62,800 

66,200 

60,510 

72,820 

76,180 

70,440 

82,750 

86,060 

80,870 

02,680 

05,000 

09,8UG 

102, 610 

105,920 

109,230 

112,640 

115,850 

110,160 

122,470 

125.780 

129,090 

132,400 

135,710 

139,020 

142,330 

142,450 

Poundg. 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
83,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
48,040 

Inch. 

0.0000 
.0018 
.0010 
.0027 
.0030 
.0045 
.0052 
.0058 
.0066 
.0067 
.0071 
.0074 
.0080 
.0096 
.0107 
.0118 
.0130 
.0141 
.0161 
.0177 
.0207 
.0301 
.0481 
.0661 
.0828 
.0975 
.1170 
.1403 
.1655 
.19 
.21 
.26 
.80 
.83 
.39 
.45 

^LTWfVa 

Edgea  contract 
Tensile  strength. 

0.0016 

.0060 

.0070 

' 

.0113 

.0412 

Fractured  along  line  of  riveting,  beginning  at  east  edge.    Appear- 
ance silky  lamellar. 

Maximum  stresB  on  joint. 

Poonds  per  square  inch. 

Tension  on  frross  section  of  plato 43, 040 

Tension  on  net  section  of  plate ^ 64,540 

Compression  on  hearing  surface  of  rivets 129,150 

Shearing  on  rivets 26,880 

Elongation  of  rivet  holes,  ''.61,  ''.67,  ".58,  ".57,  ".61,  ".64. 
Open  at  edges,  ".20  and  'M5. 
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TESTS   OP   IRON   AND   §TEEL. 


'So.  1323. 
(i"  steel  plate.) 


c  srx  a  > 


(}^  iron  rivets;  |  drilled  holes;  2^"  pitch.) 

Areas, 

SquAre  inches. 

GroMseoUonal  area  of  plate 3.837 

Net  aeoUonal  area  of  plate ....  2.225 

Bearing  sarfkce  of  rivets » 1.112 

Qbearingareaof  riveta &.300 


Applied  loads. 


Total. 


Poundt. 

8,837 

6,674 

10,  Oil 

13, 848 

16,685 

20.022 

28.86» 

26,600 

80.033 

88,870 

86.707 

40.044 

43,381 

46,718 

60,065 

63,802 

66,729 

60,066 

68,403 

66,740 

70, 077 

73,414 

76,761 

80,088 

83,425 

86,762 

90,009 

98,436. 

96,778 

100.110 

103,447 

106.784 

110. 121 

113, 458 

116, 705 

120, 182 

128,469 

126,806 

180  143 


Per  square 
incn. 


Pounds. 

1,000 

2,060 

8,000 

4,000 

5^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16^000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

20,000 

80.000 

81.000 

82.000 

83,000 

34,000 

85,000 

86,000 

37,000 

88,000 

89,000 


In  ganged  length. 


Blongation. 


Inch, 

0. 

.0000 
.0001 
.0001 
.0003 
.0008 
.0005 
.0018 
.0025 
.0036 
.0042 
.0047 
.0055 
.0060 
.0066 
.0073 
.0080 
.0087 
.0007 
.0109 
.0128 
.0130 
.0140 
.0150 
.0160 
.0184 
.0204 
.0234 
.0288 
.0382 
.0560 
.0695 
.0875 
.1035 
.1221 
.1467 
.18 
.20 
.22 


Set 


Bemarks. 


Inch. 
0. 


.0001 


.0088 


.0058 


Initial  load. 


.0083 


.0118 


.03.0 


.1118 


Edges  contract. 
Scale  starts. 
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Applied  loftds. 

In  gftuged  lengthy 

Kemarkb 

• 

ToUl. 

Per  saaare 
inch. 

Slongation. 

Set 

PoundM. 
i  I33.4MO 

Poundt. 
40,000 
41,000 
42.  000 
43.000 
43,810 

Inch. 

0.27 
.32 
.36 
.40 
.45 

Inch, 

Tensile  streDgth. 

i:i6, 817 

140.  154 
Ht,  401 
146,180 

Fractured  along  line  of  riveting,  beginning  at  the  west  end.   Appear- 
ance, silky  lamellar. 

Maximum  Btress  on  joint. 

Pounds  per  eqaare  iooh. 

Tension  on  fn^ss  section  of  plate 43,  810 

Tension  on  net  seotinn  of  plate 65,  7oo 

Cnnapresslon  on  bearinj;  surface  of  rirets 131,460 

^Shearing  on  rivets • 27,580 

Elongation  of  rivet  holes,  '^61,  '^59,  ^56„  ".56  ^'.60,  ''.66. 
Open  at  edges,  "15  and  ".20. 


No,  3324. 


(J"  steel  plate.) 


<  ^.  X  SJ*^ 


(jf  iron  rivets;  ^"  drilled  holes;  1|"  pitch.) 


Areas, 


Gross  sectional  area  of  plate. 
liTet  sectional  area  of  plate... 
Bearing  surface  of  rivets  . . . . 
Shearing  area  of  ilvets  ■ 


Square  inches. 

2.792 

1.400 

1.302 

7.216 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
2.792 

5,584 

8.376 

11.168 

13.060 

16, 752 

• 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 

Inch. 

0. 

.0001 
.0002 
.0002+ 
.0003 
.0004 

Inch. 
0. 

Initial  load. 

1 

.6000" 

1 
1 

830 


TESTS   OEUIBON  AND   STEEL. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  aaoan 
Inch. 

Elongation. 

Bet 

Poimdf. 
10,644 
22^886 
25,128 
27,020 
80,712 
83,604 
86,286 
88,088 
41,880 
44,672 
47,464 
60,250 
63,048 
55^840 
58^632 
61,424 
64,216 
67,008 
68,800 
72,682 
75,384 
78,176 
80,068 
83,760 
80,552 
80,844 
02,136 
04,028 
07,720 
100, 512 
103,804 
106.006 
107,000 

Fcvndt. 
7,000 
8,000 
8,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
82,000 
33,000 
34,000 
85,000 
86,000 
87,000 
38.000 
88,660 

Inch, 
0.0005 
.0008 
.0017 
.0026 
.0036 
.0044 
.0061 
.0060 
.0070 
.0080 
.0085 
.0080 
.0004 
.0008 
.0106 
.0111 
.0117 
.0127 
.0136 
.0153 
.0173 
.0200 
.0236 
.0283 
.0364 
.0454 
.0544 
.0605 
.0808 
.0082 
.1245 
.1640 
.22 

IwHu 

Edges  oontiaoi,  and  scale  starts. 
Tensile  strength. 

aooio . 

.0084 

.Mm 

•••• .^ ••■••• 

.0001 

.0230 

.0712 

Fractured  aloDg  line  of  riveting,  simaltaneous  fracture  in  all  sections. 
Appearance,  silky,  slight  lamination. 


Maadmum  aireaa  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 38,650 

Tension  on  net  seotion'Of  plate 72,480 

CompTession on  bearing sarfaoe  of  rivets 82,870 

Sheaxingon  rivets 14|850 

Elongation  of  rivet  holes,  ''.32,  ('.31,  ".32,  ".31,  ".30,  ^'.30. 
No  opening  at  edges  of  plate. 


TESTS  OF  IRON  AND  STEEL. 


831 


'So.  1325. 
d"  steel  plate.) 


^1 


^^ 


(IJ  iron  rivets;  f  drilled  holes ;  1|"  pitch.) 

Areas,  Sqaaro  incheii. 

Gross  seotlonal  area  of  plate 2. 756 

Net  sectional  area  of  plato 1.470 

Bearitig  snrface  of  rivets 1.286 

Shearing  area  of  rivets 7. 216 


Applied  loads. 


In  ganged  length. 


Poundi. 
2,756 
5,512 
8,268 
11.024 
13.780 
16,536 
19,292 
22,048 
24.804 
•27,560 
30,  816 
83,072 
86,828 
38,584 
41,340 
44,096 
46,862 
49,608 
52,364 
55,120 
67,876 
60,632 
63,388 
66, 144 
68,900 
71,656 
74,  412 
77, 168 
79.924 
8-i,  680 
85, 430 
88,192 
90,948 
93,704 
96,460 
99,216 
101. 972 
104,  728 
107,  484 
108,680 


''"toX",«"»s»«'»'- 


Set. 


Benaacka. 


I 


Poundt, 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,  000 

15,000 

16,000 

17, 000 

18,000 

19.000 

20,000 

21.  000 

22,000 

23,000 

24, 000 

2.5.000 

26,000 

27,000 

28,  000 

29,000 

30,000 

31,000 

32.000 

33,  000 

34,  000 

35,  000 
36,000 
37,000 
38.000 
89,  000 
39.430 


Jneh. 
0. 


Initial  load. 


.0014 


.0042 


Inch. 
0. 
0. 
0. 
0. 

.0001 

.0002 

.0003 

.0005 

.0007 

.0018 

.0021 

.0028 

.  00.35 

.0043 

.0050 

.0058 

.0064 

.0071 

.0082 

.0092 

.0100 

.0106 

.0112 

.0118 

.  0124 

.0135 

.0145 

.0162 

.0189 

.0219 

.0256 

.0305 

.0388 

.0470 

.0580 

.0715 

.0844  I Scale  fitarta. 

..1095   

.1450   

.20         Tensile  strength. 


.0076 


.0100 


.0176 


0513    '  Edges  contract 


SimultaDeoas  fracture  aloiij?  Hue  of  riveting.     Appearance,  silky. 

Majrim  urn  stress  on  joint  Ponnds  pet*  square  inch. 

Tension  on  gross  section  o  f  plate 39, 430 

Tension  on  net  section  of  plate 73, 930 

Compression  on  bearing  surface  of  ri vet** 84, 510 

Shearing  on  rivets 15,010 

Elongation  of  rivet  boles,  ".31,  ".34,  ".33,  ".29,  ".30,  ".37, 
^o  opening  at  edges  of  plate, 
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No.  1326. 
d"  steel  plate.) 


R 


^^ 


^"x  2"> 


iW  rivets;  J"  drilled  holes;  2"  pitch.) 

^r€(lS,  SqnAro  incheik 

GroiiB  Beotional  area  of  plate 2.8W 

yetsectinnal  area  of  plate .' 3.627 

BfkflriDg  Btirfaon  of  rirete  1.265 

Shearlnff  area  of  rivbia 7.216 


Applied  loads. 

lo  ftauged  length. 

Bemarks. 

TotiO. 

Persqnare 
inch. 

Elongation. 

Set. 

Pound 

2,  803 

5,784 

8,676 

11.568 

14.460 

17.352 

20.244 

23. 136 

26, 028 

28,020 

81, 812 

34,704 

37,506 

40.488 

43.880 

46,272 

40,164 

52,056 

64.048 

67,840 

60, 732 

63,624 

66.516 

60, 408 

72, 800 

75,1»2 

78,084 

80,076 

83.868 

86.760 

80.652 

02.544 

95, 486 

98,328 

101, 220 

104,112 

107, 004 

109,896 

112.788 

115, 680 

116,650 

Pounds. 

1,000 

2,000 

8.000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15^000 

16,  ono 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

84,000 

34.000 

85.000 

36,000 

37, 000 

88,000 

39,(100 

40,000 

40, 340 

• 

Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0004 
.0005 
.0014 
.0024 
.0034 
.0044. 
.0040 
.  0U57 
.0004 
.0072 
.0080 
.0^86 
.0n94 
.  0101 
.0112 
.0116 
.0122 
.0120 
.0130 
.0150 
.0173 
.0200 
.0232 
.0270 
.  0325 
.0396 
.0484 
.0.586 
.0721 
.0025 
.1130 
.1431 
.10 
.22 
.20 

Inch. 
0. 

iQltiiillQad. 

• 

Scale  starts  and  edgea  contract. 

• 
Tennile  atrengtb. 

.0001 

.0018 

.0048 

.0067 

• 

.0080" 

.0205 

.0625 

"""•••  •••••• 

Simaltaneoiis  fractare  along  line  of  riveting.    xVppearance  silky. 

Maximum  stress  on  joint  rounds  per  square  inch. 

Tension  on  gross  section  of  plate 40.340 

Tension  on  net  section  of  plate 71.700 

Compression  on  bearing  surface  of  rivets ..    02. 210 

Shearing  on  rivets.. .„    1^170 

Elongation  of  rivet  holes,  '^38,  ''.35,  ".3 A,  '',33,  ".33,  ".33, 
Open  at  edges,  ".05  and  ".03, 
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No.  1327. 

ii"  steel  plate.) 


B^ 


ft 

X 

i 


(}|  rivets  5  f  drilled  holes ;  2"  pitch.) 

Areas. 


Gross  sectional  area  of  plate. 
If et  sectional  area  of  plate  . . 
Bearing  snrface  of  liyets . . . . 
Shearing  area  of  rivets 


Sqnare  inches. 

2.900 

, 1.638 

, 1.271 

7.216 


Applied  loads.       |      In  ganged  length. 

Bemarks. 

Total. 

Per  sonare 
inch. 

1 
Elongation.  1       Set. 

PattndB. 

2,909 

6,818 

8,727 

11,636 

14,545 

17,454 

20.363 

23,272 

26,181 

29.090 

81,999 

84,908 

37,817 

40, 726 

43.635 

46,544 

49,453 

52,  362 

55,  271 

58,180 

61.089 

63.998 

66,907 

69,816 

72,  725 

75,  634 

78,543 

81,  452 

84,361 

87,  270 

90, 179 

93.  088 

95,997 

08,906 

101,  815 

104, 'f24 

107, 633 

110,642 

113,451 

116.^60 

119  260 

Pound*. 
1.000 
2,  OOU 

Inch. 
0. 

.0009 

Inch. 
0. 

Initial  load. 

Edges  contract  and  scale  starts: 
Tensile  strength. 

8,  000     1          .  0004 
4,000     ,          .0006 
6, 000     1          .  0008 
6.  000     ,          .  0010 
7,000    '          .0015 
8,000     1          .0018 
0,  000              .  0091 

.0001 

10,  000 
11. 000 
12,000 
13,  000 
14,000 
15,000 
16, 000 
17,000 
18,000 
19,  000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,  000 
27,000 
28,000 
29.000 
30,000 
81,000 
32.  000 
83,000 
84,000 
35.  000 
36,000 
37,000 
38,000 
39,000 
40,000 
41  000 

.  0026 

.0032 

.  0038 

.  0045 

.0050- 

.  0057 

.0062 

.00«9 

.0075 

.0080 

.0085 

.0094 

.0099 

.0105 

.0109 

.0117 

.0132 

.0140 

.0152 

.0165 

.0190 

.0220 

.0250 

.0315 

.0410 

.0520 

.0680 

.0846 

.1065 

.14 

.18 

.21 

.26 

.0015 

.0035 

, 

.0050 

.0070 

0127 

.0437 

120,090    1        41,280 

Simultaneous  fracture  along  line  of  riveting.    Appearance  silky. 

Maximum  stress  on  joint  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 41,280 

Tension  on  net  section  of  plate 73,310 

Compression  on  bearing  surfa.e  of  rivets 94,480 

Shearing  on  rivets 16^640 

Elongation  of  rivet  holes,  ''.35,  ''.32,  ".32,  ".33,  "32,  ".30. 
Open  at  edges,  ".02  and  ".00. 

S.  Ex.  36 53 
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No.  1328. 

(I"  Steel  plate.) 


A    H   ^   H 

s     ^ 


^2"x    8?^ 


(It"  iroD  rivets;  J'' drilled  holes;  2^"  pitch.) 

Areas,  Bqnare  inches. 

Gross  sectional  area  of  plate.. 8.075 

ITet  sectional  area  of  plate 1.810 

Bearing  sorfaoe  of  rivets 1.265 

Shearing  area  of  rivets 7.216 


Applied  loads. 

Id  ganged  length. 

Bemarks. 

Total. 

^"i„'r";Eio-«»«"'- 

Set. 

Pounda. 

8,075 

6,150 

9.225 

12,300 

15. 375 

18,450 

21, 525 

24,600 

27,675 

30,750 

33,825 

36.000 

89, 975 

43.050 

46.125 

49.200 

52.  275 

55..350 

58,425 

61.500 

64,675 

67.650 

70.  725 

78.800 

76,875 

79,950 

83.025 

86.100 

89, 17S 

92,  250 

95,  325 

08,400 

101.475 

104,550 

107,625 

110, 700 

113,776 

116,850 

119,925 

128, 000 

126,076 

129.150 

130, 060 

Found*. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,  000 

18, 000 

19.  000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,  000 

'J6,  000 

27,000 

28,000 

29. 000 

80,000 

31,000 

82,000 

33,000 

34.  COO 

35,000 

86,000 

37,000 

88,000 

89,000 

40.  000 

41,000 

42,000 

42,290 

Inch. 
0. 

.0001 
.0001 
.0002 
.0003 
.0012 
.0023 
.0028 
.0036 
.0041 
.0047 
.0056 
.0065 
.  0072 
.0081 
.0089 
.0097 
.0101 
.0107 
.  0112 
.  0123 
.0131 
.0140 
.0148 
.0158 
.0174 
.0188 
.  0203 
.0216 
.0241 
.0257 
.0310 
.0370 
.0460 
.0582 
.0712 
.0856 
.1000 
.1200 
.       .16 
.21 
.24 

■Ineh. 
0. 

1 
Initial  load. 

Edges  contract  and  scale  starts. 
Tensile  strength. 

.0002 

.0036 

.0066 

.0085 

.0114 

.0178 

.0405 

Fractured  along  line  of  riveting  beginning  at  west  edge.   Appearance 

silky.  Maximum  8trw%  en  joint,  Ponnds  p«p  aqoasn  Inch. 

Tension  on  gross  section  of  plate **'2? 

Tension  on  net  section  of  plate 71,860 

Compression  on  bearing  surface  of  rivets 108,810 

Shearing  on  rivets •«..••  1£|020 

•  Elongation  of  rivet  holes,  ''.41,  ".41,  ".40,  ",40,  ".40,  ".48. 
Open  at  edges,  ".05  and  ".15. 


1 


TESTS   OP  IRON  AND   STEEL. 


835 


55  S5 


No.  1329. 
{I"  steel  plate.) 


s^  ^"^ 


(W'f  iron  rivets;  5  drilled  holes;  2 J"  pitch.) 

Areas, 

Square  inches. 

Groes sectional  areaof  plate \ 8.088 

Net  sectional  areaof  plate 1.817 

Bearing  sarfaoeof  riveta 1.271 

Sbeating  area  of  dveta 7.216 


Applied  loads. 

1 
In  ganged  length. 

Bemarka. 

Total. 

Per  sqaare 
iucn. 

Elongation. 

Set. 

Pound*. 

3,088 

6,176 

9,264 

12,352 

\Z,  440 

18.528 

21.616 

24,704 

27,  792 

30,880 

83.968 

37,056 

40, 144 

43, 232 

46,  320 

49, 408 

52,496 

65,584 

68,672 

61,760 

64.348 

67.936 

71,024 

74. 112 

77, 200 

80,288 

83,376 

86,464 

89,552 

92.640 

96,  728 

98,816 

101,904 

104,  992 

108,080 

111,  168 

114.256 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,  000 

11, 000 

12,000 

13.000 

14,000 

15,000 

16.000 

17.  000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28, 000 

29,000 

30,000 

31,000 

32,000 

33,000 

34.000 

85,000 

36,000 

37,000 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0009 
.0016 
.0024 
.0034 
.0042 
.0052 
.0059 
.0064 
.0074 
.0079 
.0088 
.0096 
.OKH 
.0108 
.0114 
.0128 
.0136 
.0141 
.0149 
.0159 
.0174 
.0184 
.0196 
.0210 
.0226 
.0265 
.0816 
.0406 
.0515 
.0676 
.0824 
.0986 

Inch. 
0. 

Initial  load. 

« 
• 

.oooi  * 

.0086 

.0060 

.0084 

.0113 

.0161 

.0581 

836 
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Applied  loadn. 

In  ganged  lengths. 

Bemarka, 

Total.      ^"I^X" 

1 

Elongation. 

Set. 

Pounds.       Pounds, 
117, 344            3d.  000 
120,  432             99-  000 

Inch. 
.1200 
.14 
.17 
.21 
.25 
.32 

Inch. 

Scale  Btarta. 
Tensile  strength. 

123.  520 
126.  008 
129,  696 
182,000 

40.000 
41.000 
42.000 
42,750 

............ 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge. 

Maximum  stress  on  Joint. 

Poands  per  eqaare  inch. 

Tension  on  gross  section  of  plate 43,7oO 

Tension  on  net  section  of  plate 72.6.50 

Compression  on  bearing  surface  of  rivets 103,860 

Shearing  on  rivets 18,290 

Elongation  of  rivet  holes,  ".40,  ".40,  ".39,  ".43,  ".44,  ".50. 
Open  at  edges,  ".07  and  ".20. 

No.  1330. 
(i"  steel  plate.) 


*"•  es  ?• 


"^ 


<ar:^> 


(il''  iron  rivets:  J''  drilled  holes;  2^"  pitch.) 


Areas, 


Gross  sectional  area  of  plate. 
Ket  sectional  area  of  plate. .. 
Bearing  surface  of  rivets.... 
Shearing  area  of  rivets 


Sqoare  inches. 

8.348 

2.046 

1.8:»2 

7.215 


Applied  loads. 

In  ganged  length. 

Bemarks. 

1 

Elongation. 

Set. 

Pounds. 

8,348 

6,696 

10,044 

18,  392 

16,740 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 

Inch. 
0. 

Initial  load. 

.0003 

TESTS   OF   mON  AND   STEEL. 
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Applied  loads. 

In  gaaged  lengtha. 

Bmarki^ 

Total. 

Per  square 
inon. 

Slon£i^tioii. 

Set 

Poundt. 

20,088 

23,436 

26,784 

80,132 

33,480 

36,828 

40, 176 

43,524 

46,872 

60,220 

58,568 

66,916 

60,264 

63,612 

66,960 

70,808 

73,666 

77,004 

80.852 

83,700 

87,048 

90,896 

93,744 

97,092 

100,440 

103,788 

107.136 

110,484 

113,882 

117, 180 

120, 528 

123,876 

127,224 

130,573 

133,920 

187,268 

140,616 

148,964 

144,800 

Pcundt. 
6^000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,  COO 
16. 000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
80,000 
87. 000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
43,100 

Inch, 
.0006 
.0009 
.0018 
.0017 
.0020 
.0025 
.0034 
.0087 
.0044 
.0049 
.0056 
.0063 
.0071 
.0081 
.0090 
.0101 
.0106 
.0114 
.0121 
.0127 
.0141 
.0161 
.0161 
.0178 
.0193 
.0240 
.0274 
.0877 
.0430 
.0562 
.0810 
.1040 
.18 
.16 
.10 
.28 
.27 
.34 
.88 

Ineh. 

• 

Edges  oontnol 
Scale  itarts. 

TenaUe  atrength. 

.0014 

.oosa 

.0061 

.0085 

.0189 

.0484 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge ;  appear- 
ance silky. 

Maximum  stresE  on  Joint. 

Peniids  per  square  inch. 

rTension  on  gross  seotion  of  plate 48,100 

Tension  on  net  section  of  plate 70,680 

Compression  on  bearing  snrCace  of  xiveta 110,880 

Shearing  on  rivets 20,000 

Elongation  of  rivet  holes,  ".62,  ''.47,  ".44,  ".41,  ".44,  ".44. 
Open  at  edges,  ".12  and  ".07. 
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No.  1331. 
(i"  Bteel  plate.) 


I 


\l 


s; 


(If  "iron  rivets;  J"  drilled  hole;  24"  pitch.) 

Areas.  Sqnan  loehes. 

Grow  (eotional  area  of  plate 8.321 

Ifet  Motional  area  of  plute 2.029 

Bearing  surfiMe  of  rivets 1.291 

Shearing  area  of  riret* 7.  SIS 


Applied  loads. 

In  gauged  length. 

Hemarka. 

Total. 

Persqaare 
inoQ. 

Elongation. 

Set 

Poundt. 

3.321 

6,642 

9,963 

18,284 

16,605 

19,926 

23.247 

26,568 

29,889 

33, 210 

30,531 

39,852 

43,178 

46,494 

49,815 

53. 136 

56,457 

59.778 

63.099 

06,420 

69.741 

73.062 

76. 383 

79. 704 

83. 0^5 

86,346 

80,667 

92,988 

96.309 

99,630 

102, 951 

106.  ^2 

109, 593 

112, 914 

116, 235 

119,556 

122.877 

126. 198 

129, 519 

132, 840 

136, 161 

137, 651 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10.000 

ll,OdD 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

80,600 

31,000 

32.000 

33,000 

34,000 

85,000 

36,000 

37,000 

88,000 

39,000 

40,000 

41,000 

41,450 

Inch. 

0. 

.0001 
.0002 
.0008 
.0004 
.0009 
0017 
.0C23 
.0049 
.0050 
.0060 
.0070 
.0076 
.0084 
.0094 
.0104 
.0112 
.0120 
.0127 
.0134 
.0146 
.0154 
.0161 
.0171 
.0181 
.0200 
.0213 
.0227 
.0-244 
.0267 
.0327 
.0103 
.0510 
.0650 
.0810 
.1040 
.1265 
.16 
.19 
.23 
.28 
.81 

Inch. 
0. 

Initial  load. 

Edges  contract  and  scale  starts. 
Tensile  strength. 

.'oooa  " 

.0043 

.0074 

.0100 

.0129 



.0197 

.0712 
...4.. .... .. 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.  Ap- 
pearance silky,  lamellar. 

Mtunmum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gmss  section  of  plate 41.460 

Tension  on  net  section  of  plate 67.840 

Coiupression  on  bearing  surface  of  rivets • 106.020 

Shearing  on  rivets  19.080 

ElongatiOQ  of  rivet  holes,  ".47,  ".43,  ".41,  "43,  ".41,  ".46. 
Open  at  edges  ".05  and  ".12. 
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No.  1332. 
(\"  steel  plate.) 


.8    .8 

1 

^  f^   1^ 

?     1 

1    1 

"  <2r  ^ 

(H"  iron  rivets;  J"  dcilled  holes;  2f''  pitch.) 

Gross  soctiosal  area  of  plate 

Net  sectional  area  of  plate • 

Bearing  sarfkce  of  rirets 

Shearing  area  of  rivets 


Square  inches. 

8.584 

2.232 

1.302 

7.216 


Applied  loads. 


Total 


Pounds. 

8,534 

7,068 

10,602 

14.136 

17,670 

21,204 

24,738 

28,272 

81,806 

85,340 

88,874 

42,408 

45,942 

49,476 

63,010 

56,544 

60,078 

63.612 

67. 146 

70.680 

74, 214 

77, 748 

81, 282 

84,816 

88,350 

91,884 

95,418 

98.952 

102,486 

106,020 

109,554 

118, 088 

116,622 

120,156 

123,600 

127.224 

130, 7.58 

184,292 

137,826 

141, 360 

144,894 

147, 780 


Per  sooare 
incn. 


1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
83.000 
34.000 
35,000 
36,000 
87,000 
88,000 
39.000 
40,000 
41,000 
41,820 


In  ganged  length. 


Slongatlon. 


Set. 


Remarks. 


0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0009 
.0018 
.0017 
.0022 
.0088 
.0039 
.0049 
.0062 
.0071 
.0077 
.0082 
.0091 
.0101 
.0109 
.0117 
.0129 
.0139 
.0162 
.0162 
.0177 
.0196 
.0228 
.0311 
.0460 
.0640 
.0790 
.0994 
.1220 
.14 
.17 
.20 
.26 
.80 
.87 


Jtidk. 
0. 


Inltialload. 


.0001 


.0011 


.0045 


.0075 


.0112 


.0177 


Bdges  oontraot  uA  scale  stalls. 


Tensile  strength 


Fractared  along  line  of  rivetiug,  beginning  at  the  west  edge.    Appear- 
ance silky^  lamellar. 

Mnaimivm  $treu  on  joint.  Pomnds  per  square  inoh. 

Tension  on  gross  section  of  plate 41,620 

TenMonon  net  section  of  plate 66,210 

Compression  on  bearing  surface  of  rivets 113, 600 

Shearing  on  rivets 20,480 

Elongation  of  rivet  holes,  ''.62,  "M,  ''.52,  ".49,  ".60,  ".52. 
Open  at  edges  ".25  and  ".10. 
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No.  1333. 
d"  steel  plate.) 


§ 


.•:      I 


^ 


<3r  J." 


m"  rivet  holes ;  i  drilled  holes ;  2^"  pitch.) 

Artoi, 

Square  inches. 

Orossseotloiialareftof  pUte 3.534 

Ket  seottoual  Are*  of  plikte '. 2.232 

Bearing  anrfaoe  of  ilTetB l.^ai 

Shearing  are*  of  riveta •  7.216 


Applied  loads. 

In  ganged  length. 

Total 

PerMuare 
incn. 

Elongation. 

Set. 

Pounda. 

3,634 

7,068 

10.602 

14. 186 

17,670 

21,204 

24.788 

28.272 

81.806 

35,340 

38.874 

42.408 

45,942 

49.476 

53,010 

56,544 

60.078 

63.612 

67,146 

70,680 

74,  214 

77.748 

81,282 

84,816 

88,350 

01.884 

05,418 

08,952 

102,486 

106,020 

109,554 

113,088 

116,622 

120, 156 

123,690 

127,224 

180, 758 

184.292 

1,000 

2,000 

8,000 

4;  000 

6,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

88,000 

84,000 

86,000 

86,000 

87,000 

88,000 

Jnoh, 

0. 

0. 

.0001 
.0002 
.0002 
.0008 
.0004 
.0006 
.0006 
.0010 
.0018 
.0023 
.0033 
.0042 
.0051 
.0060 
.0070 
.0076 
.0085 
.0096 
.0105 
.0111 
.0120 
.0133 
.0146 
.0166 
.0177 
.0190 
.0210 
.0238 
.0290 
.0350 
.0460 
.0690 
.0778 
.1030 
.1220 
.16 

Inch. 

0. 

-  - 

Initial  load. 

1 

Edges  contract  and  scale  starts. 

.0001 

.0002 

.6645"* 

.0080 

.0122 

.0200 

.0710 
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Applied  loads. 

In  gaa^d  length. 

Bemarks. 

Total.    l^'In-r" 

Elongation. 

Set. 

1  Poundi. 
137. 826 

Poundg. 
30,  000 
40,000 
41. 000 
42.000 
42.700 

Inch. 
.18 
.21 
.29 

Inch. 

Tensile  strenfrth. 

141,380 
144,804 
148, 428 
151. 120 

.33 
.42 

1 

I 

Fractared  along  line  of  riveting,  beginniDg  at  the  east  edge.  Ap- 
pearance silky,  slightly  lamellar. 

Maximum  9ires8  on  Joint. 

Pounds  per  aquare  inch. 

Tension  on  gross  section  of  plate ,— ..  42,760 

Tension  on  netseotion  of  plate 67,710 

Compression  on  bearing  sudaoe  of  rivets 1 116, 070 

Shearing  on  rivets ••••••••  20,  MO 


Elongation  of  rivet  holes,  ''.58  ".56  ''.52  ".52  ".56  ".61. 
Open  at  edges,  ".15  and  ".22. 

No.  1334. 

(J"  steel  plate.) 


*^  8 


S5  ^ 


<  2.  ^3.  > 


(II"  iron  rivets;  |"  drilled  holes;  2 J"  pitch.) 

Areoi, 

Square  inches. 

Gross  sectional  area  of  plate 8.645 

iJTet  sectional  area  of  plate 2.360 

Bearing  sarface  of  rivets 1.276 

Shearing  area  of  rivets ..•• 7.216 


Applied  loads. 

In  gauged  length. 

Semark« 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
3,645 
7  290 

Pound*. 
1,000 

9  000 

Inch. 
0. 

.ooai 

.0005 
.0009 

Inch. 
0. 

Initial  load. 

10,085    1          3.000 
14  580    '          4  Otto 

1 

.,  --- 
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Applied  loads. 


In  giiaged  length. 


TotaL 


Pounds, 

18. 325 

21,870 

25,615 

20,160 

82,805 

80.450 

40,005 

43,740 

47,885 

51,030 

54,675 

68,820 

ei,065 

?5,610 

68,265 

72,000 

76,545 

80,100 

83,836 

87,480 

01,125 

04,770 

08,415 

102,060 

105,705 

100. 850 

112,005 

116,640 

120,285 

123.930 

127, 575 

131,220 

134,865 

138,610 

142, 155 

145,800 

140,445 

153,000 

156,735 

160.380 

162,750 


Per  saoiire 


inX"  Elongation. 


Pounds. 
6,000 
6,000 
7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
38,000 
10,000 
20,000 
21,000 
22.000 
33,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
«  43,000 
44,000 
44,050 


Inch, 
.0014 
.0020 
.0028 
.0035 
.0042 
.0050 
.0050 
.0066 
.0078 
.0070 
.0087 
.0005 
.0102 
.0108 
.0116 
.0125 
.0130 
.0147 
.0157 
.0170 
.0188 
.0204 
.0210 
.0230 
.0258 
.0203 
.0878 
.0500 
.0615 
.0775 
.0050 
.11 
.14 
.17 
.10 
.21 
.24 
.27 
.34 
,M 
.45 


Set. 


Inch, 
.007 


.0081 


.0058 


.0080 


.OlM 


.0212 


iJltWIfTkli 


Edges  oontxaoi. 


Scale  atarta. 


Tenaile  strength. 


Fractared  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  airesa  on  Joint, 

Ponnda  per  square  inch. 

Tension  on  fTToaa  section  of  plate 44,650 

Tension  on  net  seotion of  pl»te 1.1. '.'/.. Ill' 11       ^700 

Compresaion  on  bearing  surface  of  riyets '..''..IVl"      127  560 

Shearing  on  rivets „ [ll[       2^890 

Elongation  of  rivet  holes,  ".60,  ".54,  ".52,  ".52,  ".55,  ".61. 
Open  at  edges,  ".15  and  ".20. 
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No.  1335. 

{Y'  steel  plate.) 


is  "^   H 


"^ 


^ 


i^ 


<^'X^     > 


(jl"  iron  rivets;  J"  drilled  holes j  2^"  pitch.) 

Areas. 

Square  Inches. 

Oro8«  Beotlontd  area  of  plate 8.675 

Net  secttonal  area  of  plate '. 2.S80 

Bearing  aarfaoeof  riyeto 1.286 

Sheaiinc  areaof  rivets , 7.216 


Applied  loads. 

In  ganged  length. 

• 

• 

Bemarka. 

Total. 

Persooare 
inon. 

Elongation. 

Set. 

Poundt. 

8,675 

7,850 

11,025 

14,700 

18,375 

22.050 

25. 725 

20,400 

83,075 

86,750 

40, 425 

44, 100 

47, 776 

61,450 

65,125 

68,800 

62.475 

66,160 

69,826 

73,500 

77,175 

80.850 

84,526 

88,200 

01.875 

95.650 

00, 225 

102,000 

106,575 

■   110,250 

113.025 

117,600 

121, 275 

124, 050 

128,625 

1  132.  300 

1  135. 975 

1  139.  650 

Poundt. 

1.000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16,000 

17,000 

18,000 

10.000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

20,000 

80,000 

81.000 

82,000 

88,000 

84,000 

85,000 

86,000 

87,000 

88,000 

Inch, 
0. 

.0001 

.0002 

.0006 

.  0015 

.0027 

.0037 

.0047 

.0057 

.0067 

.0075 

.0082 

.  0092 

.0102 

.0112 

.0123 

.0132 

.0143 

.0152 

.0162 

.0174 

.0183 

.0193 

.0202 

.0217 

.0231 

.0260 

.0288 

.0824 

.0880 

.0515 

.0644 

.0820 

.0095 

.1230 

.14 

.18 

.20 

Inch. 

0. 

« 
Initial  IomL 

• 

m 

• 

Bemained  nnder  load  fifteen  minntea. 

Edges  ooDtraot. 
Scale  starts. 

.0012 

.0052 

.0066 

.0110 

.0167 

.0312 
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t 

Applied  loads. 

In  ganged  length. 

SemArka. 

Total. 

Per  sqaare 

iQCh. 

Elongation.        Set. 

1 

Pounds. 
143, 825 
147,  000 
150,  675 
154,  3»> 
158, 025 
158,220 

Pouivds. 
89.  003 
40.  000 
41,000 
42,000 
43,000 
43,050 

Inch.         '    Inch. 
.22            

.23        , 

.30 

.35         

.  vw                      ......   ...... 

.44          

.47          

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  &n  faint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 43,050 

Tension  on  net  aeotlon  of  plate 64,230 

Compression  on  bearing  surface  of  rivets 123,o:iO 

Shearing  on  rivets 21,93a 

Elongation  of  rivet  holes,  ".57,  ".56,  ".56,  ".57,  ".56,  ".61. 
Open  at  edges,  ".12  and  ".10. 

No.  1336. 

(i"  steel  plate.) 


I 


\s 


of^  > 


^ 


(}f"  iron  rivets;  ^"  drilled  holes ;  2f"  pitch.) 

Areas. 

Square  iuches. 

Gross  sectional  area  of  plate 3.125 

Net  sectional  area  of  plaie 2.084 

Bearing  surface  of  rivete 1.041 

Shearing  area  of  rivets G.0ia 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

3,125  ' 

6,250 

9,375 

12,500 

15,625 

18,750 

21,875 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,0J0 
7,000 

Inch. 

0. 

.0001 
.0001 
.0002 
.0CO3 
.0003 
.0004 

Inch. 
0. 

Initial  load. 

.0002 

( 

1 

i 
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AppUed  loadB. 

In  ganged  length. 

BwnTfca. 

TotaL 

Pereaiuure 
inch. 

Elongation. 

Set 

• 

PwoidM. 

25,000 

28;  125 

81,250 

84«876 

87,500 

40.625 

43,750 

46,875 

50,000 

63.125 

66,250 

69,875 

62,500 

65.625 

68,750 

71, 876 

75,000 

78.125 

81.250 

84.875 

87,600 

90»626 

98,750 

96,875 

100,000 

103, 125 

106, 250 

109, 375 

112, 500 

115,625 

118,750 

121,875 

125,000 

128,125 

129,100 

Pounds. 
8,000 
9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85.000 
86.000 
87.000 
88,000 
89,000 
40,000' 
41,000 
41,810 

IfUih. 

.0005 

.0006 

.0009 

.0017 

.0024 

.0030 

.0039 

.0049 

.0064 

.0070 

.0083 

.0088 

.0097 

.0106 

.0116 

.0123 

.0148 

.0159 

.0182 

.0198 

.0232 

.0250 

.0305 

.0462 

.0676 

.0976 

.1208 

.14 

.17 

.22 

.28 

.81 

.38 

.45 

.52 

Inek. 

• 

Scale  starts. 
Edges  oontraot. 

k 

Tensile  strength. 
— 1 

.0008 

.0045 

.0068 

.0188 

" 

.0278 

******" 

Fractared  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky,  lamellar. 

Maximum  stress  on  joint 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 41.810 

Tension  on  net  section  of  pUte 61,960 

-Compression  on  bearing  sorfsoe  of  rivets 124,020 

-Shearing  on  liveta • 21,470 

Elongation  of  rivet  holes,  ".76,  ^71,  ".66,  ".64,  ".66. 
Open  at  edges,  ".07  and  ".16. 
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Ko.  1337. 
(V  steel  plate.) 


•  (^1"  iron  rivets;  I"  drilled  holes;  2|''  pitch.)  , 

Artiu, 

Sqnare  inchM. 

Gross  sectional  area  of  plate 3.30i^ 

"Net  sectional  area  of  plate 2.205 

Bearing  surface  of  rivets 1. 10» 

Shearing  area  of  rivets >....  0.01^ 


Appli( 

)d  loads. 

Per  square 
incn. 

In  Kange( 

Total. 

1 
Elongation.  [ 

i 

Pounds. 

Poundt. 

Inch. 

8,309 

1,000 

0. 

6,618 

2.000 

.0001 

9.927 

3,000 

.0002 

13,236 

4,000 

.0003 

16,545 

5,000 

.0004 

19,854 

6,000 

.0005 

23,163 

7,000 

.0007 

26, 472 

8,000 

.0010 

29.781 

9,000 

.-OOIS 

33.090 

10,000 

.0020 

86,399 

11,000 

.0026 

39, 708 

12,000 

.0084 

43, 017 

13,000 

.0040 

46,326 

14,000 

.0049 

49,635 

15,  000 

.0061 

52,944 

16.000 

.0075 

56,253 

17,  000 

.0083 

59,562 

iJ'.OOO 

.0092 

62,871 

19.  000 

.0090 

66,180 

20,  000 

.0107 

69,  489 

21,000 

.0121 

72, 798 

22,000 

.  0130 

76, 107 

23,000 

.0140 

79,  416 

24,000 

.  0155 

82,725 

25.000 

.0167 

86.  034 

26,000 

.0190 

89.343 

27,000 

.  0205 

92,  652 

28,000 

.0224 

95,961 

29,000 

.0260 

99,270 

30,  OOO 

.  0323 

1U2.  579 

81,000 

-.0482 

105,888 

82,000 

.0678 

100,197 

83,000 

.0915 

112,506 

84,000 

.1110 

115,815 

85.000 

.14 

119,124 

36. 000 

.18 

122, 433 

37,  000 

.20 

125. 742 

38,000 

.25 

Semarks^ 


Set. 


Inch. 
0. 


.0002 


0015 


.0045 


.0079 


.0127 


.0269 


Initial  loftd. 


Edges  contraot. 
Scale  starts. 
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Applied  loads.             In  ganged  length. 

Kemftrks. 

Tot-J-      '■"nX."' 

Elongation. 

Set. 

Pounds. 
129, 051 
132, 360 
135,604 
138,200 
138,968 

Pounds. 
39,000 
40,000 
41,  000 
41.760 
42.000 

Inch. 
29 
.87 
.41 
.49 
.52 

Inch. 

Tensile  strengtli. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  atreM  on  joint. 

Pound*  per  sqaare  inch. 

Tension  on  gross  section  of  plate 42.000 

Tension  on  net  section  of  plate 62,990 

Compression  on  bearing  sorfkce  of  riyets 126,990 

Shearing'on  rivets 28,110 

Elongation  of  rivet  holes,  ''.71,  ".70,  ".65,  ".65,  ".58. 
Open  at  edges,  ".12  and  ".27. 


No.  1338. 


(^"  steel  plate.) 


to     X    X 


<  2>  ar> 


(H"  iron  rivets;  1"  drilled  holes;  2"  pitch.) 


Gross  sectional  area  of  plate. 
Net  sectional  area  of  plate. . . 
Bearing  sarface  of  riyeta  . . . . 
Shearing  area  of  rivets 


Inats. 


Square  inches. 

2.856 

1.428 

1.428 

9.425 


Applied  loads. 

1 

In  ganged  length. 

Eemarks. 

Total 

^'in'cr"  ra«nK»«o»- 

Set. 

Pounds. 

2.856 

5,712 

8,568 

11,424 

14.280 

17.136 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 

Inch. 
0. 

.0001 
.0002 
.0003 
.0005 
.0011 

Inch. 
0. 

Initial  load 

.0003 
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Applied  loadg.             In  gauKed  length. 

1 

BeniArka. 

Total. 

1 
Per  square 
inon. 

Elongation. 

Set. 

PoundM. 
19,992 
22,848 
25,704 
28,560 
81,416 
84,272 
87.128 
89. 984 
42.840 
45,696 
48,552 
51. 408 
54.264 
67,120 
59,976 
62,832 
65.688 
68.544 
71,400 
.74,256 
77, 112 
79,968 
82,824 
85,680 
88,536 
91,892 
04,248 
97,104 
99.960 
102,816 
105, 672 
108, 528 
111,884 
114.240 
116,000 

Poundi. 
7.000 
8,000 
9.000 
10,000 
U.000 
12, 000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
86,000 
87,000 
88,000 
89.000 
40,000 
40,620 

Jneh. 
.0015 
.0021 
.0026 
.0032 
.0080 
.0047 
.0056 
.0063 
.0070 
.0080 
.0085 
.0093 
.0099 
.0104 
.0114 
.0119 
.0125 
.0135 
.0142 
.0155 
.0166 
.0176 
.0187 
.0209 
.0243 
.0276 
.0314 
.0380 
.0440 
.0605 
.0735 
.088 
.105 
.16 
.20 

Ineh, 

Bdgea  oontraot  and  seales  start 
Tensile  strength. 

.0018 

.0048 

.0066 

.0090 

.0144 

.0852 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.    Appear- 
ance silky. 

Maximum  atresB  on  Joint, 

Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 40,620 

Tension  on  net  section  of  plate 81,230 

Compression  on  bearing  sorface  of  riveU 81,230 

Shearing  on  rivets IS^SIO 

Elongation  of  rivet  boles,  ''.28, /'.27,  ''.26,  ".28,  ".31,  ".33. 
Open  at  edges,  ".07  and  ".17. 

Fractured  areas. 


.40X  .17 
.89X  .14 
.88X  .13 
.87X  .13: 
.88X  .14: 
.89X  .13: 
.88X  .18: 


Square 
inch. 

:.0680 

: .1246 

:.1144 

.1181 
.1232 
.1157 
.0684 


.7274}  contraction,  40.1  perMOl 
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No.  1339. 
d''  8t«el  plate.) 


arx  ar> 


(If"  iron  rivets ;  1"  drilled  holes ;  2"  pitch.) 

Areoi,  Square  inches. 

Oroeii  seotional  area  of  plate 2.076 

Net  nectloDRl  area  of  plate 1.4A8 

B<>aring  surface  of  rivets 1.488 

Shearinx  area  of  rivers 9.425 


Applied  loads. 


Total. 


Poundt. 
2.076 
5,052 
8,028 
11,904 
14,880 
17,850 
20,  832 
23. 808 
26. 784 
29.760 
32, 730 
85,  712 
88.068 
41,664 
44,640 
47.  610 
50,592 
53,568 
50,544 
59.  5i;U 
G2,40<> 
05,472 
08,448 
71,424 
74.400 
77, 376 
80,352 
83,328 
86,304 
89,28U 
02,250 
05,232 
08,  208 
101.184 
104,160 
107, 136 
108,000 


Per  square 
inch. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,  000 

10.000 

17,000 

18,000 

19,000 

20,  OUO 

21.000 

22,  OUO 

23,  000 
24,000 
25. 000 
20,  000 
27,  000 
28,000 
29.000 
30,000 
81.  000 
82,000 
33,000 
84,000 
35.000 
30,000 

•86,200 


Tn  pktijiRd  length. 

t>ngation. 

Set. 

Jnch, 
0. 
.0001 

Inch, 

.0002 

.0009 
.0004 
.0007 

.0603' 

.0020 

.0033 

.0047 

.0060 
.0063 

.0053 

.0073 

.0083 

.0092 

.0100 
.0104 

.0080 

.0114 
.0122 

.0093 

.0130 
.0140 
.0100 

."oiio" 

.0165 

.0180 

.0194 

.0216 
.0246 

.0168 

.0271 

.0312 

.0360 

* 

.0455 
.0587 

.0392 

.0714 

.0860 

.1060 

.18 

.19 

Bemarks. 


Initial  load. 


Edges  contract. 


Tensile  strength. 


Simaltaneoas  fractare  along  line  of  riveting.    Appearance  silisy. 

Maximum  stress  on  joint.  Poonds  per  square  inch. 

Tension  on  gross  section  of  plate 86,290 

Tension  on  net  section  of  plate 72,580 

Compression  on  bearing  sarfaoe  of  rivets 72,  580 

Shearing  on  rivets 11,460 

Elongation  of  rivet  holes,  ''.31,  ".31,  ".33,  ".32,  ".32,  ".32. 
Width  of  rivet  holes,  1".10,  1".13, 1".13, 1".14, 1".15, 1".10. 
Open  at  edges,  ".03  and  ".05. 

8.  Ex,  36 54 
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TESTS   OF   IRON   AND   STEEL. 


^o.  1340. 


(J"  Steel  plate.) 


^. 

^    : 

R 

X 

^ 

\ 

^ 

§ 

i    ■ 

<  2."^  2r> 


(.W  ^^^^  rivets ;  1"  drilled  holes  ;  2^''  pitch.) 

V  Areas. 

Square  inches. 

Groas  sectional  area  of  plate 3. 060 

Net  Bectional  area  of  plate 1.020 

Bearin g  surface  of  rivets 3. 440 

Shearing  area  of  rivets 9.425 


Applied  loads.            In  gauged  length. 

1 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 
118, 300 

Pounds. 
38,660 

• 
Inch. 

Inch. 

Tensile  strength. 

••"••••"•"••i  —  

Simaltaneoas  fracture  along  line  of  riveting.    Appearance  silky. 

Miiximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  seotion  of  plate 38,660 

Teuniun  on  net  section  of  plate 73,  02u 

Comprpssion  on  boaring  surface  of  rivets 8i>,  I5(i 

Shearing  on  rivets 1:!,5&U 

Elongation  of  rivet  holes,  ''.34,  ".34,  ".35,  ".37,  ".36,  '',38. 
Qpeu  at  edges,  ".05  an(l  ".07, 
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No.  1341. 
(i''  steel  plate.) 


<27>^2:!> 


(If"  iron  rivets ;  1"  drilled  holes  j  2^"  pitch.) 

AreoB, 

Square  inches. 

Groeii  seotlonml  area  of  plate 8.088 

Net  iiectioDal  area  of  plate 1.636 

B<*«rinK  sarface  of  rivets 1.452 

Shearing  area  of  rivets 9.425 


Applied  loads. 

In  ganged  length. 

Total 

Per  sqnare 
incn. 

Elongation. 

'                                 Bemarka. 
Set. 

Pound». 
117.344 

Fovndt. 
38.000 

Inch. 

Inch.       \ 
'  Tensile  strength. 

Simaltaneoas  fracture  along  line  of  riveting.    Appearance  silky. 

Maximum  atresB  on  joint. 

Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 88,000 

TenBion  on  net  section  of  plate 71,730 

(Compression  on  bearing  surface  of  rivets 80,820 

Shearing  on  rivets ^ >. 12,450 

Elongation  of  rivet  holes,  ".38,  ".39,  ".38,  ".38,  ".37,  ''.34. 
Open  at  edges,  ".02  each. 
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1^0.  1342. 

{i''  Steel  plate.) 


<  ^*'x  2r> 


(jl"  iron  rivets ;  1" drilled  holes;  2^"  pitch.) 


GroM  seotional  area  of  plate 

Net  seotional  area  of  plate 

Bearing  surface  of  rivets 

Shearing  area  of  rivets 


Areas. 


Square  inches. 

3.378 

1.878 

L500 

9.425 


Applied  loada. 


in  flanged  length. 


Total 


Per  square  ;Ty,^^„„4.,^„  I 
incli.      jElongation.; 


Set 


Bemarks. 


Poundt. 

8.378 

6,756 

10, 134 

13.  51? 

16,8»0 

20,268 

23,  646 

27,024 

30,  402 

33,780 

37, 158 

40.536 

43.  914 

47,  292 

50,670 

54.048 

57.  426 

60,804 

64.  182 

67,560 

70.  938 

74,  316 

77,69* 

81,  072 

84,450 

87,828 

91, 206 

94.584 

97,962 

101, 340 

104, 718 

108. 096 

111,  474 

114, 852 

118,230 

121, 608 

124, 986 

127, 700 


Pound*, 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

.      7.000 

8,000 

9,000 

10, 000 

11.000 

12,  000 

13,000 

14.  000 

13.000 

16,  000 

17,  COO 

18,  000 

19,  000 

20,  000 

21,  000 

22,  OUO 

23,  000 

24,  000 
25,000 
26,  000 
27,000 
28,  000 
29,000 
80,000 
31,000 
82,  000 
83,000 
84.000 
35,000 
36,000 
87,000 
87,  800 


Inch, 
0. 

.0001 
.0007 
.0010 
.0011 
.0014 
.0019 
.0026 
.0032 
.0039 
.00*7 
.0060 
.0074 
.0086 
.0094 
.0101 
.0107 
.0113 
.0120 
.0127 
.0130 
.0135 
.0153 
.0172 
.0195 
.  0232 
.0265 
.0800 
.0360 
.0466 
.0610 
.0730 
.  0875 
.1070 
.12 
.16 
.21 
.28 


Inch. 
0. 


Initial  load. 


0009 


0032 


0076 


0098 


0149 


0395 


Bested  under  initial  load  fifteen  hoars. 


Edges  contract 


Tensile  strength. 


Simaltaneous  fracture  along  line  of  riveting.     Appearance  silky , 
slight  lamination. 

Maximum  stress  on  joint.  Pounds  per  square  inch. 

Tensicm  on  gross  section  of  plate 87,800 

Tension  on  net  (tectioQ  of  plate 68,o6> 

Compression  on  bearing  surface  of  rivets 86, 139 

Shearing  on  rivets IS,  690 

Elongation  of  rivet  holes,  '^38,  ''.38,  ''.38,  ".39,  ".38,  "38, 
Open  at  edges,  ".03  and  ".04, 
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•  No.  1343. 
d"  steel  plate.) 


SI 


§ 

a 


iW*  iron  rivets ;  V  drilled  holes ;  2)^'  pitch.) 

Gross  sectional  area  of  plate. 

Net  soGtional  area  of  plate 

Bearing  surface  of  rivets • 

Shearing  urea  uf  rivets     


Square  iochea. 

8.375 

1.875 

1.500 

0.425 


Applied  loads. 


In  ganged  length. 


Total.    1  ^^\l^l'^^  .Elongation. 


inch. 


3, 375 

0,750 

10, 125 

18,500 

16,875 

20, 250 

23. 625 

27,  000 

80, 375 

33,750 

87, 125 

40.500 

43.875 

47,250 

50, 625 

54,000 

57,375 

60.750 

64,125 

67,500 

70, 875 

74. 250 

77,625 

81, 000 

84.873 

87,750 

01. 125 

H500 

97,875 

101. 250 

104,625 

108,000 

111,375 

114, 750 

118, 125 

121.500 

124,  P75 

12H,250 

131, 625 


1,000 

2,000 

8,000 

4, 0(10 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

13, 000 

14. 000 

15,000 

16,000 

17.000 

18.000 

19.000 

20.  000 

21,000 

22,000 

23,000 

24,000 

25.  000 

26, 000 

27,000 

28,000 

29.000 

80.000 

81,000 

82,000 

83,000 

84,000 

35.000 

36,000 

87,000 

88.000 

89,000 


JncA. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0008 
.0012 
.0018 
.0029 
.0038 
.0047 
.0053 
.0062 
.0076 
.0086 
.0094 
.0104 
.0113 
.0128 
•  .0136 
.0143 
.0151 
.0163 
.018.') 
.  0206 
.  0252 
•  0302 
.0370 
.0476 
.0572 
.0683 
.0807 
.0980 
.1170 
.14 
.18 
.30 


Set. 

Inch, 
0. 


Kemarks. 


.0001 


.0016 


.0040 


.0083 


Initial  load. 


.0115 


.0302 


Edges  contract. 


Tensile  strength. 


Fractured  aloDg  liue  of  riveting,  beginning  at  the  east  edge.    Appear- 
ance silky,  slight  lamination. 

Maximum  stress  on  Joint.  Pounds  per  sqaare  inch. 

Tension  on  gross  section  of  plate 39,000 

Tension  on  net  8«ction  of  plate 70,200 

Compression  on  bearing  surface  of  rivets  87, 750 

iSbearing on  rivets 18,970 

Elongation  of  rivet  holes,  ".42,  ".42,  ".40,  ".38,  ".37,  ".39. 
Open  at  edges,  ".04. 
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No.  1344., 
(i"  ateel  plate.) 


^ 

"i 

^ 

•^ 


?"x    P''> 


(fS"  iron  rivets;  1"  drilled  holes;  2f"  pitch.) 

Areas, 

6ro8fl  seclional  area  of  plate 

tiet  M'ctional  area  of  plate 

Boariug  Aurface  of  riyets 

SbeariuR  area  of  rivets 


Sqaare  incbra. 

3.560 

•j.OfiO 

1.500 

9.425 


Apolirtd  loads. 


Total. 


Poundt. 

8,5<>0 

7. 120 

10,680 

14, 240 

17,800 

21. 360 

24,920 

28. 480 

32,040 

35.  600 

39,  ]60 

42,720 

46,280 

49,840 

53,400 

56,060 

60, 520 

64,080 

67,640 

71,  200 

74,  760 

78,  320 

81.880 

85.440 

89,000 

02.560 

96,120 

99.680 

103, 240 

106,800 

110,  360 

113,920 

117,480 

121,040 

124. 600 

128, 160 

131,720 

135.  280 

laS,  840 

139.  300 


Per  Rqaaro 
inch. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18.000 

19.  000 

20.000 

21.000 

22. 000 

23,000 

24.  000 

25,000 

26,000 

27,000 

28, 000 

29,000 

30.  000 

31,000 

32,000 

83,  000 

34.000 

35,000 

36.000 

87.000 

38,  000 

89,000 

39, 130 


In  ganged  length. 
Elongation.        Set 


Bemarks. 


Inch, 

0. 

0. 

0. 

.0001 
.  0002 
.0004 
.0007 
.0013 
.0018 
.  0025 
.0031 
.0039 
.0045 
.0051 
.0058 
.0069 
.0078 
.0087 
.0095 
.0104 
.0119 
.  0127 
.0135 
.0146 
.0160 
.0187 
.0240 
.0300 
.0365 
.0457 
.0571 
.0690 
.0830 
.100 
.11 
.15 
.18 
.21 
.29 
.84 


Inch. 
0. 


.0001 


.0020 


.0038 


.0071 


.0112 


.0386 


Initial  load. 


Edges  contract. 


Tensile  strength. 


Fractured  along  center  line  of  rivet  holes,  beginning  at  the  east  edge. 
Appearance  silky. 

Maximum  stress  on  Joint.  Pounds  per  square  iuob. 

Tension  on  gross  section  of  plate .19,130 

Tension  on  net  section  of  plate 67,640 

CoinpreAsion  on  bearing  sarface  of  rivets 92,870 

•dbearingon  rivets 14,780 

Elongation  of  rivet  lioles,  ".48,  ''.44  ''.42,  ".42,  ".44,  ".50. 
Fractured  ends  open  at  edges  of  plate,  ".05  and  ",10. 
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No.  1345. 

ii''  steel  plate.) 


c^  :pq 


*S 


<  2r^s: 


(-}^''  iron  rivets;  1"  drilled  holes;  2f''  pitch.) 

Areas, 

SqoAro  inobes. 

OroM  BGciioDal  area  of  plate 8.520 

Net  Hectlonal  area  of  pUte 2.038 

Searine  surface  of  rivets 1.48^ 

Shearing  area  of  rivets 9.425 


Applied  loads. 


Total,  f 

Per  saaare 
inch. 

Pounds. 

Poundt. 

8,520 

1,000 

7,040 

2,000 

,  10, 560 

8,000 

14,080 

4,000 

17,600 

5,000 

21, 120 

6,000 

24,640 

7,000 

28, 160 

8,000 

31.680 

9,000 

85,200 

10,000 

38,720 

11,000 

42,  240 

12,000 

45,  760 

13,000 

49, 280 

14, 000 

52,800 

15,  000 

56,320 

16,000 

59,840 

17.000 

63,860 

18,000 

66,880 

19,000 

70,400 

20,000 

73,020 

21,000 

77, 440 

22,000 

80.960 

23,000 

84.480 

24,000 

88,000 

25,000 

91, 520 

26,000 

95, 040 

27,000 

98,560 

28,000 

102,080 

29,000 

lOiJ,  600 

80,000 

109,120 

81,000 

112,640 

82, 000 

116, 160 

83,000 

119,680 

84,000 

123,200 

85, 000 

126,720 

36,000 

Id  gaoged  length. 


Ineh, 

0. 

0. 

.0002 
.0003 
.0004 
.0000 
.0008 
.0011 
.0010 
.0033 
.0044 
.0057 
.0068 
.0080 
.0088 
.0095 
.0103 
.0108 
.0114 
.0119 
.0127 
.0187 
.0147 
.0158 
.0171 
.0190 
.0205 
.0225 
.0267 
.0300 
.0372 
.0479 
.0604 
.0717 
.0868 
.1U25 


Remarks. 


Elongation.        Set. 


Inch. 
0. 


.0001 


Initial  load. 


.0022 


.0063 


.0082 


.0119 


.0229 


Edges  contract  and  scale  starts. 
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Applied  loada. 


Total. 


Per  fiqaare 
iocn. 


Poundi. 

130, 240 

133,760 

187,280 

140,800 

142,380 


Poundi. 
37.000 
88,000 
80,000 
40.000 
40,450 


In  ganged  length. 

Bemuki. 

• 
Elongation. 

—  — 
Set. 

Ineh. 
.13 

2neh. 

Tensile  strength. 

.18 

.20 
.25 

.38 

Simaltaneous  fracture  aloDg  line  of  riveting.    Appearance  silky, 
lamellar. . 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate 

Tension  on  net  section  of  pukte 

Gnrapression  on  bearing  sarface  of  rivets. 
Shearing  on  rivets , 


Pounds  per  square  inch. 

40.450 

68.860 

»a07O 

I&IIO 


Elongation  of  rivet  holes,  ".42,  '^41,  ''.42,  ''.42,  ".48,  ".48. 
Edges  open  ".07  each. 

No.  134C. 


(i"  steel  plate.) 


^ 


X 


I 
I 

II 


0 

Oi 


s 


<  i?.  X  2'> 


"T^v. 


(^1^"  iron  rivets;  1"  drilled  holes ;  2J  pitch.) 


Areas, 


Gross  sectional  area  of  plate. 
Net  sectional  area  of  plate. . . 
Bearing  sarfiuse  of  rivets.... 
Shearing  area  of  rivets 


Sqaare  Inches. 

3.765 

2.250 

1.5<i6 

8.425 


Applied  loads. 

In  ganged  length. 

1 
Bemarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

8,765 

7,530 

11,205 

15.060 

18.825 

Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 

Ineh. 

0. 

.0001 
.0003 
.0008 

Ineh. 
0. 

Initial  load. 

.0013 

.0007 

TESTS  OF  IBON  AND  STEEL. 
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iipplied  loAdft. 

III  ganged  length. 

• 

* 

Rwnarlia. 

TotaL 

Peracmare 

SloDgation. 

Set 

PottfMb. 

22,600 
26,856 
80,120 
88,885 

87,660 

41,415 

46,180 

48,945 

62,710 

56^475 

60,240 

64,006 

67,770 

71,535 

75,800 

79,065 

82,830 

86,695 

90.860 

94,125 

97.890 

101,655 

105.420 

109,185 

112,950 

116^715 

120,480 

124,245 

128,010 

131, 775 

135,540 

139,305 

143,070 

14B,835 

150,600 

154,365 

158,180 

161,895 

164,100 

PotMMlt. 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
HOOO 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88.000 
84,000 
25,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000, 
48,60C 

Jnoh. 
.0025 
.0030 
.0087 
.0045 
.0060 
.0060 
.0066 
.0070 
.0076 
.0086 
.0092 
.0099 
.0107 
.0112 
.0120 
.0134 
.0140 
.0147 
.0156 
.0165 
.0181 
.0190 
.0205 
.0217 
.0230 
.0255 
.0267 

,    .0286 
.0310 
.0383 
.0499 
.0627 
•  0750 
.0970 
.1230 
.15 
.19 
.23 
.28 

jna. 

Edgea  contraot  and  aoale  atarta. 

.0080 

.0060 

.0070 

.0097 

.0145 

# 

•  •••■ ■•• ■••  • 

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Fonnda  per  sqnare  inch. 

Tension  on  groaaseotion  of  plate 43,590 

Tenaiononnetaeotionof  plate 72.640 

Compression  on  bearing  anr&oe  of  riveta 108,960 

Shearing  on  rivets........ 17,410 

Elongation  of  rivet  holes,  ''.60,  ''.55,  ".48,  ".48,  ",46,  ".52. 
Open  at  edges,  ".36  and  ".15. 
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TESTS   OF   lEON  AND   STEEL. 


Ko.  1347. 

(i"  steel  plates.) 


*  I 


0 
0 

I 

0. 


<z'!^27 


O 


5 


(}|"  iron  rivets ;  V*  drilled  holes ;  2J  pitch.) 


AreoB, 

Square  inches. 

Gross  eeocioDEl  area  of  plate 8.780 

Net  sectional  area  of  plate  ..w " !!!!!!    2.2G8 

Beating  sarfaoo  of  rivets ,....« '".l".!!!!''.'!*!!!!!!!    L51S 

Shearing  area  of  rivets \, !..1.!.1!*11!!    9l42S 


Applied  loads. 


inch. 


VownAi. 

Tmindt. 

3.780 

1,000 

7.660 

2.000 

11,340 

3,000 

15. 120 

4.  000 

18,900 

5,000 

22,680 

6.000 

26,460 

7.000 

30.  240 

8,U00 

84.020 

9.000 

37,  800 

10.000 

41.580 

11.000 

45,360 

12,000 

49.  HO 

13,000 

52, 020 

14,000 

56,700 

15.000 

60,480 

16,000 

64,260 

17.000 

68,040 

18,000 

71,820 

19,000 

75,  6U0 

20,000 

79,880 

21.  000 

83,160 

22,000 

86,940 

23, 000 

00, 720 

24,000 

94,500 

25.000 

98,280 

26,000 

102, 060 

27,000 

105, 840 

28,009 

109,6-JO 

29.  000 

113,  400 

30,  000 

117.  IPO 

31,000 

120,960 

32,  000 

124,740 

83.  000 

128,  520 

34,000 

132.300 

35,  000 

136,00 

36.  000 

139,860 

87,000 

In  ganged  length. 


>ngation. 

Set. 

IncK 
0. 
0. 

Inch. 
0. 

.0001 

.0001 

.0002 
.0004 

—.0001 

.  0009 

.0017 
.0033- 

.0043 
.0052 

.0033 

.0062 

.0070 

.0075 

.0082 
.0092 

.0C60 

.0100 

.0106 

.0115 

.0125 
.0139 

.0087 

.0150 

.0160 

.0172 
.0184 
.  0204 

.0132 

.0220 

.0241 

.  0285 

.0348 
.0466 
.  05ri8 

.  0276 

.0670 

.081* 

.0978 

.1165 
.15 

Remarks. 


Initial  load. 


Kdges  contOMst. 
Scale  starts. 


J 


TESTS    OP   IBON   AND    STEEL. 


8.59 


Applied  loads.            In  gauged  length. 

TotaL 

Per^aqjan,  Elongation. 

Set. 

Semarks. 

Pou7id». 

143,640 

147,420 

151, 200 

154,980 

156,660 

Pmmda. 
88,000 
39,000 
40,000 
41,000 
41,420 

Inch. 
.17 
.19 
.23 
.30 
.36 

Inch. 

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  atreu  an  joint. 

Pounds  per  sqaare  inch. 

Tension  on  groes  section  of  plate —    41.420 

Tension  on  net  section  of  plate 69,030 

Compression  on  bearing  sarface  of  rivets 103,640 

Shearing  on  rivets .' 16,610 

Elongation  of  rivet  holes,  ''.54,  ''.49,  ''.48,  ".48,  ''.49,  ".54. 
Open  at  edges,  ".12  and  ".15. 


No   1348. 
(J"  steel  plates.) 


^5 


^3^X^1'> 


(II"  iron  rivets;  1"  drilled  holes ;  2§"  pitch.) 


Areas, 


6ro88  aectional  area  of  plate 
Net  sectional  area  of  plate. .. 
Bearing  service  of  rivets  .... 
Shearing  area  of  rivets 


Square  inches. 
3.204 

1.220 

7.855 


Applied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  square 
inch.. 

Elongation. 

Set. 

Pound*. 

8,204 

6,408 

0,612 

12,816 

16^020 

PoundM. 
1,000 
2,000 
8,000 
4,000 
6.000 

Jneh, 

0.    . 

0. 

0. 

0. 

0.+ 

Inoh, 
0.- 

Initial  load. 

0. 
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Applied  loadB. 

In  ganged  length. 

H&mairkn. 

Total. 

Per  sqnare 
inon. 

Elongation. 

Set. 

Pounds. 

19,224 

22,428 

25,632 

28.886 

82,040 

85,244 

38,448 

41,652 

44,856 

48,060 

51,264 

54,468 

57, 672 

60,876 

64. 080 

67. 284 

70,488 

73,692 

76,896 

80,100 

83,304 

86.508 

89.712 

92, 916 

96,120 

99,324 

102, 528 

105, 732 

108,936 

112, 140 

115, 344 

118, 548 

121, 752 

123, 980 

Poundt. 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14, 000 
15, 000 
16,000 
17, 000 
18, 000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
33,000 
84, 000 
33,000 
86,000 
87,000 
88,000 
88.700 

Ineh, 
.0001 
.0001 
.  0002 
.0003 
.0007 
.0012 
.0023 
.0029 
.0088 
.0045 
.0034 
.0060 
.0063 
.0070 
.0078 
.0090 
.0096 
.0104 
.0114 
.0125 
.0144 
.0155 
.0167 
.0205 
.0252 
.0353 
.0495 
.0650 
.0890 
.1120 
.16 
.21 
.28 
.38 

Ineh. 

f 

Edges  oontraot  and  aoale  starti. 
Tenalle  strength. 

.0004 

.0083 

.0053 

.0085 

.0105 

Fractared  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky,  lamellar. 


Maximum  atresa  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 88,700 

Tension  on  net  section  of  plate 62,490 

Compression  on  iiearing  surface  of  rivets 101,820 

Shearing  on  rivets 16^790 

Elongation  of  rivet  holes,  ''.55,  ''.53,  ".54,  ".55,  ".58. 
Open  at  edges,  ".15  and  ".20. 
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No.  1349. 
d''  steel  plate.) 


. 

0' 

■ 

«5    "^ 

^  0 

• 

1     § 

8           «<« 

0. 

— » • — i-1 

► 

(}|"  iron  rivets;  V  drilled  holes;  2f  pitch.) 


Areas. 


GroBH  aectional  area  of  plate. 
Net  sectional  area  of  plate. . . 
Bf^arine  Barface  of  rivets . . . . 
Shearing  area  of  rivets 


Square  inches. 

3.131 

1.036 

1.195 

7.854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

I    Total. 

Per  square 
incli. 

Elongation. 

Set. 

,  Poundt. 
'    134, 300 

Pound*, 
42,890 

Inch. 
.42 

Inch. 

Tensile  strength. 

Fractured  along  line  of  rivetidg,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Pounds  per  square  inch 

Tension  on  gross  section  of  plate 42,890 

Tension  on  net  section  of  plate 60,370 

Compression  on  bearing  surface  of  rivets. 112,380 

Shearing  on  rivets 17,100 

Elongation  of  rivet  holes,  ''.61,  ".53,  ".53,  ".54,  ".59. 
Open  at  edges,  ".12  and  ".17. 
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No.  1350. 
(J''  steel  plate.) 


<  STx^  2r> 


(If"  iron  rivets;  V  drilled  holes;  2|'pitch.) 


Areas. 

Square  inch. 

Groes  sectional  area  of  plate 3.442 

Net  aeotioual  area  of  plate 2. 192* 

Bearing;;  snrface  of  riveta 1.250 

Shearing  area  of  riveta 7.664 


Applied  loadfl. 

In  ganged  length. 

Bemarks. 

Total. 

Per  nqnare 
inch. 

Pounds. 
1,000 
2,  OUO 
8,000 
4.000 
5,000 
6.000 
7,000 
8. 000 
9,000 
10. 000 
11.000 

12.  000 

13,  0()0 
14,000 
15,  000 
16,000 

17,  000 

18,  000 

19,  000 
20,000 

21,  000 

22,  OUO 

23,  000 

24,  OdO 

25,  000 
26,000 
27,000 
28.  000 
29. 000 
80.  000 
81.000 
32,  COO 
83.000 
84,000 
35.  000 
86. 000 
37,  OOO 
38,000 

Elongation. 

Inch. 

0. 

0. 

.0002 
.0003 
.0004 
.  0007 
.0009 
.0015 
.0022 
.  0035 
.  0058 
.0070 
.0080 
.0088 
.0o96 
.  0108 
.0113 
.0120 
.0128 
.0143 
.0160 
.0170 
.0183 
.0196 
.0207 
.0220 
.  0235 
.0210 
.0275 
.0305 
.0380 
.0438 
.0538 
.0731 
.0940 
.1180 
.15 
.18 

Set. 

Inch. 
0. 

Pounds. 

3, 442 

6,8^4 

10,  326 

13,768 

17,210 

20.  652 

24.  094 

27,  516 

30, 078 

34. 420 

37.  86  > 

41,304 

44,746 

48,  188 

51.  630 

65.  072 

58,  514 

61. 056 

66,398 

68.840 

72.  282 

75,  724 

79,166 

82,  608 

86.0.50 

89.  402 

92.934 

96,376 

09,818 

103, 260 

106,702 

110.  144 

113,686 

117,028 

120, 470 

123.912 

127,  354 

130, 706 

Initial  load. 

.0001 

1 

.0031 

.0076 

.0100 

i 

1 

Edges  contract 

.0156 



.0285 

.0830 

TESTS  OF  lEON  AND  STEEL. 


863 


Applied  loAds. 


In  gfttiged  length. 


Total. 


Poundt, 
134,288 
187,680 
141, 122 
144,664 

147,880 

-X 


^"taX"  ia<»«tton. 


Pound*. 
89,000 
40,000 
41,000 
42,000 

42,960 


{ 


IneK 
.20 
.24 
.30 
.87 
.48 
.60 


Set. 


Inch. 


Remarks. 


Scale  starts. 


Tensile  strenfctli. 


Simaltaneoas  fractare  along  liae  of  riveting.    Appearance  silky. 

Maximum  stress  on  Joint, 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 42,960 

Tension  on  net  section  of  plaie 67,460 

Compression  on  bearing  surface  of  rivets 118,300 

Shearing  of  rivets 18,830 

Elongation  of  rivet  holes,  ".59,  ".57,  ".58,  ".56,  ".58. 


No.  1351. 


(i"  steel  plate.) 


S<l 


Is 


I 


0^ 
0 

0 


<  Z^x  2.'y 


s 

g 

K 

§ 

(If'  iron  rivetsj  \"  drilled  holes;  2|"  pitch.) 


Areas, 


Gross  sectional  area  of  plate 
Net  sectional  area  of  plate  . . 

Bearing  surface  of  rivets 

Shearing  area  of  rivets 


Square  inches. 

8.426 

2.  181 

1.245 

7.864 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  eqaare 
inch. 

Elongation. 

Set. 

pQWidM. 

8,426 
6,852 
10,278 
13,704 
17.130 
20,656 
28.982 

Pvund; 
1.000 
2,000 
8,000 
4.000 
6,000 
6,000 

Iruih. 

0. 

.0001 
.0003 
.0003 
.0007 
.0015 

IhcK. 
0. 

Initial  load. 

.0003 

7. 000    '          .  0024 

1 
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Applied  loads. 

In  gauged  length. 

BamMrVi. 

Total. 

Per  sqaare 
incli. 

Blongation. 

Set. 

Pounds, 

27,408 

30,834 

34. 260 

87,686 

41,112 

44,638 

47,964 

61,890 

64,816 

58,242 

61, 668 

65.094 

68, 520 

71,946 

75,872 

78,798 

82,224 

85,650 

89,076 

92,  502 

95.928 

99, 354 

102,780 

106. 206 

109, 032 

113. 058 

116.484 

119,910 

123,  336 

126, 762 

130, 188 

133. 614 

137. 040 

140, 466 

143,150 

Pounds. 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18, 000 
19,000 
20.000 
21,000 
22,000 
23,000 
24, 000 
25,000 
26,000 
27,000 
28.000 
20,000 
30, 003 
31,000 
32,000 
83,000 
34,000 
35,000 
36.000 
37,000 
88,000 
89.000 
40,000 
41,000 
41,780 

Inch. 
.0034 
.0042 
.0048 
.0056 
.0068 
.0078 
.0093 
.0107 
.0121 
.0126 
.0136 
.  0142 
.0151 
.0164 
.0175 
.0186 
.0108 
.0210 
.0280 
.0248 
.0268 
.0290 
.0340 
.0439 
.0560 
.0715 
.0960 
.1177 
.13 
.17 
.20 
.24 
.28 
.35 
.47 

JndL 

Edges  oontcMt 

• 

Scale  starts. 
Tensile  strength. 

.0032 

.0078 

.0106 

.0148 

.0258 

- 

Fractured  along  line  of  riveting. 


Jfoximrtffi  stress  on  joint. 

Pounds  per  sqnaie  inch. 

Tension  on  gross  section  of  plate 41,780 

Tension  on  net  section  of  plate 65,640 

Compression  on  bearing  surface  of  rivets : • ai4,960 

Sheatingon  rivets IB^T 

Elongation  of  rivet  holes,  ".56,  ''.54,  ''.53,  ".57,  ".49. 
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No.  1352. 
(i''  steel  plate-) 


I 


<  2.  X  2r> 


(\i"  iron  rivets;  1"  drilled  holes;  2J"  pitch.) 

Areas, 

Sqnaie  iaoha^ 

Orow sectl<nial  aveaof  pUte 8.504 

Ket  seotloDAl  area  of  plate 2.319 

Bearing  ftorface  of  rivets 1.285 

Shearing  areaof  riyeto 7.854 

A  load  of  18,000  poands  per  sqaare  inch  applied  and  released  before 
micrometer  elongations  were  taken. 


Applied  loads. 

In  gauged  length. 

Bemarki. 

TotaL 

Per  square 
inoh. 

Elongation. 

Set. 

Poundi, 
8,554 
7.108 
10,662 
14. 216 
17,770 
21,324 
24,878 
28,432 
31,986 
85,540 
89,004 
42,648 
46,202 
49,756 
53,310 
66,864 
60,418 
63,972 
67,526 
71,080 
74,634 
78,188 
81, 742 
83,296 
88,850 
02,404 
95,958 
99. 512 
103,066 
106.620 
110,174 
113,728 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27.000 

28,000 

29.000 

80.000 

31.000 

B2.  000 

Jneh. 

0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0006 
.0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.0023 
.0027 
.0035 
.0043 
.0054 
.0062 
.0072 
.0082 
.0004 
.0111 
.0120 
.0131 
.0145 
.0160 
.0188 
.0216 
.0284 

Inch. 
0. 

Initial  load. 

Scale  starts. 
Edges  contract 

.0001 

.0001 

.0002 

.0015 

.0062 

.0100 

117, 282            33,  000 
120. 836            3-i  000 

8.  Ex.  36- — 55 
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TESTS   OF  IBON  AND   STEEL. 


Applied  loadA. 

In  gauged  lensih. 

* 
Bemarks. 

TotaL 

Persqnaxe 
inoh. 

Elongation. 

Set 

P<mnd9. 

124,890 

127,9a 

131,498 

185,052 

138,606 

142,160 

145.714 

149.268 

152,822 

154,650 

Poundt. 
86,000 
86,000 
87,000 
88.000 
89,000 
40.000 
41,000 
42,000 
43,000 
43,510 

Jneh. 
.0655 
.0900 
.1200 
.15 
.19 
.22 
.28 
.82 
.41 
.48 

Jneh. 
.0566 

Tensile  starength. 

Fractared  along  line  of  riveting,  beginning  at  the  west  edge.  Ap- 
pearance silky,  laminated. 

Maximum  stress  on  Joint. 

PonkidB  per  equaie  ineh. 

Tension  on  gross  section  of  plate 43,510 

Tension  on  net  section  of  pUte 66,090 

Compression  on  bearing  surfiMse  of  rivets 125,220 

Shearing  on  rivets ^ 19,680 

Elongation  of  rivet  holes,  ''.70,  ''.67,  ".66,  ".71,  ".79. 
Open  at  edges,  ".35  and  ".07. 
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No.  1353. 
{i"  steel  plate.) 


1^ 

^ 

<D 

<0 

*^ 

^*^ 

\ 

\ 

7> 

«0 

%<B 

•^ 

s 

>F 

N 

♦s 

<2"x^.> 


(fj"  iron  rivets;  1"  drilled  holes;  2 J''  pitch.) 

.  AreoB, 

Square  inches. 

GroM  sectional  area  of  plate 8.569 

!Net  MctioDal  area  of  plate 2.329 

Bearin^r  surface  of  rivets 1.240 

Shearing  area  of  rivets 7.854 


Applied  loads. 

Total 

1 
Per  square 

inch. 

Pounds. 

Pounds. 

3.509 

1,000 

7.138 

2.000 

10, 707 

3,000 

14.276 

4,000 

17.^5 

5,000 

21.414 

6,000 

24,983 

7,000 

28,552 

8.000 

32,121 

9,000 

85.600 

10,  000 

89, 259 

11,000 

42.828 

12.  000 

46,397 

13.000 

49,066 

14. 000 

53,535 

15,  000 

67,104 

16,000 

60,673 

17,000 

64,242 

18.  000 

67,811 

19,000 

71,380 

20,  000 

74,949 

21,000 

78,518 

22,000 

82,087 

23.000 

85.666 

24,000 

89,225 

25,000 

92,794 

26,000 

06,363 

27,000 

99,982 

28.000 

103.  501 

29,000 

107,  070 

30,000 

110,  639 

81,000 

314,208 

82,000 

117, 777 

83,000 

121,346 

84.000 

124,  915 

35,000 

128.484 

36,000 

132,  OSS 

87,  000 

135,  61'2 

88,  OOU 

In  ganged  length. 


Inch, 

0. 
-.0001 

0. 

.0001 
.0003 
.0006 
.0016 
.0020 
.0027 
.0035 
.0045 
.0049 
.0053 
.0050 
.0064 
.0072 
.0078 
.0085 
.0092 
.0100 
.0111 
.0120 
.0130 
.0138 
.0150 
.0166 
.0176 
.0190 
.0205 
.0225 
.0252 
.0279 
.0328 
.  0452 
.0718 
.101 
.12 
.15 


Set. 


Inch, 
0. 


— .  0001 


.0022 


.0040 


.0062 


.0098 


Bemarks, 


Initial  load. 


0157 


0622 


Scale  starts. 
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Applied  loads. 

In  gaoged  length. 

Total 

P«r  sqnare 
Inch.. 

Elongation. 

Set 

Poundt. 

139, 191 

142,760 

146. 329 

149.898 

153.467 

156,440 

Poundt. 
39,000 
40,000 
41,000 
42,000 
43,000 
43,830 

Inch. 
.19 
.21 
.28 
.32 
.42 
^57 

Inch. 

RemarkB. 


Tensile  strength. 


Fractured  along  Hue  of  riveting,  beginning  at  the  west  edge.   Appear- 
ance silky,  laminated. 

Maximum  stresB  on  joint. 

Pounds  per  sqnare  inch. 

Tension  on  gross  nectlon  of  plate 4S,ft30 

Tension  on  net  section  of  plate 67, 170 

Compression  on  bearing  surface  of  rivets 126, 100 

Shearing  on  rivets 19,929 

Elongation  of  rivet  holes,  '^72,  ".68,  ''.61,  ".64,  ".69. 
Open  at  edges,  ".25  and  ".20. 


No.  1354. 
(J"  steel  plate.) 


&q 


«^ 

?5 

R) 

'^ 

**1 

n 

^ 

\ 

V) 

^ 

ft^ 

i*^ 

•0 

%j 

*i 

^ 

<2.  xS  > 


(fl"  iron  rivets;  1"  drilled  holes;  3"  pitch.) 

Area9, 


Gross  sectional  area  of  plate 
Net  sectional  area  of  plate. . 

Snaring  surface  of  rivets 

Shearing  area  of  rivets 


Square  inches. 

8.780 

2.520 

1.260 

, 7.854 


Applied  loads. 


In  ganged  length. 


Total. 


Per^s^uare  BlongaUon. 


Set. 


Remarks. 


Poundt. 

3,780 

7,680 

11.340 

15, 120 

18,900 


Poundt. 
1.000 
2,000 

;>,  000 

4,  OuO 
5,000 


Inch, 
1        0. 

1        0. 

ZncA. 
0. 

1            y. 

u. 

1          .0001 

.OCOl 

a 

Initial  load. 
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AppUedUMda 

In  ganged  length. 

r 

Totil. 

PerMrasM 
inoh. 

Elongation. 

Set. 

Pkmntff. 

22,080 

20,400 

80,240 

84,020 

87,800 

41,680 

45.800 

49,140 

62,020 

60,700 

00,480 

04,200 

08,040 

71.820 

76,600 

"70,380 

83,100 

80,040 

00.720- 

04.600 

08,280 

102.000 

105,840 

100,020 

118,400 

117, 180 

120,000 

121,740 

128,620 

132,800 

130,080 

180.800 

143,040 

147.420 

161,200 

108,500 

0,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
20,000 
27,000 
28,000 
20.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
80,000 
87.000 
38,000 
80,000 
40,000 
44,500 

JtndL 

.0008 

.0011 

.0018 

.0028 

.0U30 

.0042 

.0050 

.0058 

.0008 

.0081 

.0004 

.0105 

.0110 

.0120 

.0135 

.0151 

.0103 

.OIW 

.0109 

.0211 

.0242 

.0202 

.0294 

.0840 

.0444 

.0711 

.0000 

.1110 

.14 

.305 

.205 

.21 

.26 

.81 

.80 

A^VwfVa 

Xdgee  oontraot  and  scale  itarte. 
TenaQe  ■trength. 

.0088 

.0000 

.0111 

.0170 

.0884 

. •• a  a • • ««. «• 

Fractured  aloDg  line  of  riveting,  beginning  at  the  east  edge.   Appear- 
ance silky. 

Maxirnvm  atrwi  an  Joint. 

Poonda  per  square  inoh. 

Tension  on  gross  section  of  plate 44,680 

Tension  on  net  section  of  plate.. 00,870 

Compression  on  hearing  sniflMse  of  rirets 133,780 

Shearing  on  rivets ^. , 21,450 

Elongation  of  rivet  holes,  ''.96, ''.88,  ".82,  ".84,  ".96. 
Open  at  edges,  ".10  and  ".20. 
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No.  1355. 
(y'  steel  plate.) 


^  I??  J^ 


<  2."x  2: 


(tl''  iron  rivets ;  1"  drilled  holes ;  3''  pitch.) 

Areas. 

Sqaare  inohea. 

Oross  Hootional  area  of  plate 8.765 

Net  seotional  area  of  plate 2.510 

Hnartng  surface  of  riveta ^ 1.255 

Shearing  area  of  rivets 7.854 


Applied  loads. 

Id  gauged  length. 

Semarks. 

1 
1 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

3,766 

7,530 

11,295 

15.060 

18, 825 

22,590 

26, 355 

30,120 

83,&j5 

87,  650 

41, 416 

45,180 

48,945 

62,  710 

66,476 

60,240 

64,006 

67, 770 

71,535 

75, 300 

79,065 

82,830 

86,596 

90,360 

94.126 

97,890 

101, 655 

106, 42Q 

109.  la*) 

112,960 

116,  715 

120,  480 

124,246 

128, 010 

131, 775 

135,640 

139, 305 

143, 070 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 

10,  000 

11.  000 
12, 000 
13.000 
14.000 
16. 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
81.000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 

JtiCh. 

0. 

.0001 
.0002 
.0004 
.0007 
.0011 
.0016 
.0023 
.0032 
.0048 
.0063 
.0076 
.0084 
.0091 
.0097 
.0107 
.0116 
.0124 
.0136 
.0147 
.0153 
.0176 
.0187 
.0202 
.0204 
.0236 
.0252 
.0275 
.0302 
.0342 
.0450 
.0690 
.100 
.13 
.15 
.19 
.21 
.26 

Inch, 
0. 

InitUl  load. 

• 

• 

Edges  contract,  and  scale  starts. 

.0001 

.0034 

.0072 

.0106 

.0188 

'"  '.0269 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqnare 
incn. 

Elongation. 

Set 

Pounds. 
146,835 
150,600 
154,365 
158, 1.30 
161. 895 
16.S06O 
167,200 

Pounds. 
89,00U 
40,000 
41.000 
42,000 
43,000 
44,000 
44,410 

Inch. 
.30 
.34 
.42 
.48 
.59 
.71 
.81 

Inah. 

Tensile  atrength. 

Fractured  two  oatside  sections  of  plate  at  each  edge  along  line  of 
riveting ;  the  two  middle  sections  sheared  in  front  of  rivets.  Appear- 
ance silky. 

Maximum  8tres9  on  Joint, 

Poonds  per  square  lnch« 

Tension  on  gross  section  of  plate 44,410 

Tension  on  net  section  of  plate 66,610 

Compression  on  bearing  surface  of  rivets 138,230 

Shearing  on  riyete 21,290 


No.  1356. 


(f'  steel  plat€.) 


S' 


5 


« 

N 


(t^^''  iron  rivets ;  \  drilled  holes ;  \\"  pitch.) 


Areas. 


Gross  sectional  area  of  plate. 
Net  sectional  area  of  plate. . . 
Bearing  surface  of  nvets. ... 
Shearing  area  of  rirets 


Square  inches. 

8.559 

2.190 

1.869 

8.682 


AppUed  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
8,569 
7,118 
10,679 
14,236 
17, 705 
21,354 
24,913 
28,472 
82.031 
35,590 

Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 

Inch. 

0. 

0. 

.0002 
.0008 
.0004 
.0007 
.0008 
.0010 
.0012 
.0017 

Inch. 
0. 

Tnitlalload. 

0. 

.0006 

872 


TESTS   OF   ISON  AND   STEEL 


Applied  loads. 

In  ganged  length. 

TotaL 

Persdaan 
incn. 

Elongation. 

Set. 

Pounds. 

39,149 

42,708 

46,267 

49,826 

53,885 

56,944 

60,503 

64,062 

67,621 

71,189 

74,789 

78,298 

81,857 

85,416 

88,975 

92,534 

96,008 

99,662 

103,211 

106,770 

110,329 

113,888 

117,447 

121,006 

124,665 

128,124 

131,683 

135,242 

138,801 

142.860 

148,980 

Poundt. 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
84,000 
85,000 
36.000 
87.000 
88,000 
89,000 
40,000 
40,460 

IfUh. 

.0036 

.0044 

.0050 

.0054 

.0059 

.0065 

.0071 

.0078 

.0087 

.0094 

.0103 

.0112 

.0121 

.0132 

.0147 

.0168 

.0191 

.0233 

.0336 

.0432 

.0524 

.0634 

.0750 

.0975 

.U70 

.14 

.17 

.20 

.23 

.28 

.82 

Inch, 

Bdgea  contract,  and  scale  ttarta. 
Tensile  strength. 

.0041 

.0066 

......    .... 

.0101 

.0360 
.......k.... 

...... ...b.. 

Simaltaneoas  fractare  along  line  of  riveting.    Appearance  silky, 
lamellar. 

Maximum  9tre»9  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate.... 40,400 

Tension  onnet  section  of  plate 65,740 

Compression  on  bearing  snrtiMe  of  rivets 105,170 

Shearing  onrirets 39^100 

Elongation  of  rivet  holes,  ''.44,  ''.41,  ".40,  "38,  ".39,  "38. 
Open  at  edges,  ".12  and  ".10. 
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No.  1357. 
(I"  steel  plate.) 


<Q 

5 

•0 

•o 

*«il  *^ 

H 

'\ 

>^ 

^ 

5 

4»0 

.•<> 

g 

Q 

•^ 

N 

<87X2:?' 


(yV  iron  rivets;  f' drilled  holes ;  If'' pitch.) 

Areoi.  Square  inches. 

Grose  Motional  area  of  plate 8. 549 

H'et  seotional  area  of  plate 2. 184 

Bearing;  surface  of  rivets !•  865 

Shearins  area  of  riyets *•  W2 


Applied  loads. 


Total. 


Per  Bouare 
incn. 


Poufuff. 
8.649 
7.098 


10, 
14 
17 
21 
24 
28, 
31 
85, 
30 
42, 
46 
40, 
53 
60, 
80 
61 
67 
70, 
74 
78 
81 
83 
88, 
82 
95, 

09 

102, 
106. 
110, 

113 
117 
120, 
124, 
127 
131 


647 
196 
745 
294 
843 
892 
941 
400 
039 
588 
137 
686 
235 
784 
333 
^82 
431 
980 
529 
078 
627 
176 
725 
274 
823 
872 
921 
470 
019 
668 
117 
666 
215 
764 
813 


134,862 
138,411 
139,900 


PoundM. 
1,000 
2.000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,  000 
11,000 

12,  000 

13,  000 

14,  000 

15,  000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,  000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
84,000 
35,000 
86,000 
37,000 
88.000 
89.000 
89,420 


In  gauged  length. 


Elongation. 


Set. 


Bemarlu. 


Inch, 

0. 

0. 

.0001 
.0003 
.0008 
.0004 
.0006 
.0010 
.0015 
.0029 
.0036 
.0044 
.0050 
.OOoO 
.0061 
.0066 
.0071 
.0076 
.0082 
.0091 
.0101 
.0111 
.0122 
.0134 
.  0147 
.0173 
.0218 
.0318 
.0411 
.0509 
.0630 
.0810 
.110 
.13 
.15 
.17 
.20 
.23 
.29 
.34 


Inch. 
0. 


0. 


.0019 


.0042 


.0060 


.0099 


.0428 


Initial  load. 


Edges  conttmot  and  scale  starts. 


Tensile  strength. 


Simaltaneous  fracture  along  line  of  riveting.    Appearance   silky, 
lamellar. 

Maximum  strew  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39,420 

Tension  OD  net  section  of  plate 64,060 

Compression  on  hearing  surface  of  rivets 102,490 

ghearing  on  rivets ,, ,    38,000 

Elongation  of  rivet  holes.  ^'.43,  "M^  ''.41,  ".40,  ".41, 
Open  at  edges,  'M6  and  'MO, 
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No.  1358. 

(f  ^'  steel  plate.) 


I 


i 

I 
I 


O 

o 

Q± 


<^.'>< 


2> 


(^  iron  rivets;  \"  drilled  holes;  If"  pitch.) 

G-ro88  Bectional  area  of  plate 

Net  M>ctional  area  of  plate , 

Bearing  aarface  of  rivets 

Shearlug  area  of  rivets 


Square  inches. 
3.829 

2.4eo 

1. 

3.1 


A  load  of  10,000  pounds  per  square  inch  applied  and  released  before 
micrometer  readings  were  taken. 


Applied  loads.             Tn  gauged  length. 

SemarlLS. 

Total. 

Per  sanare 
incD. 

Elongation. 

Set. 

PounAt, 

8,829 

7,658 

11,487 

16, 810 

19, 145 

22,974 

26,  803 

80,682 

34,461 

38,290 

42, 110 

45.  048 

49, 777 

63,600 

67, 435 

61,264 

65.093 

08,922 

72, 761 

76.580 

80,409 

84,238 

88,067 

01,806 

05,726 

00,654 

103, 888 

107, 212 

111,041 

114,  870 

118. 609 

122,528 

126, 357 

130, 188 

184,  015 

187, 844 

141,  678 

145,  502 

149, 331 

162, 800 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14  000 

15,000 

16,  000 

17,  000 
18,000 
10,000 
20,000 
21.000 
22,000 
93,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
80,000 
81,  COO 
82,000 
83,000 
84,000 
45,000 
86,000 
87,000 
88,000 
80,000 
80,780 

Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0003 
.0006 
.0007 
.0008 
.0009 
.0025 
.0081 
.0036 
.0040 
.0046 
.0048 
.0058 
.0066 
.0074 
.0078 
.0087 
.0098 
.0110 
.  0125 
.0138 
.0186 
.0270 
.0365 
.0456 
.0555 
.0680 
.0806 
.0975 
.1290 
.17 
.20 
.22 
.27 
.80 
.35 

Inch. 
0. 

1 

Initial  load. 

Edges  contraot  and  scale  starts. 
Tensile  strength. 

.0002 

.0008 

.0036 

.0060 

.0108 

.0484 

Sheared  simultaneously  all  six  rivets  between  plate  and  upper  cover. 

McaXmytm  stress  on  joint  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate » 39,780 

Tension  on  net  section  of  plute 61,010 

Comprefision  on  bearing  surface  of  rivets 111,250 

Shearing  on  rivets 41,860 

Elongation  of  rivet  holes,  ".25,  ".21,  ".20,  ".19,  ".21,  ".26. 
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No.  1369. 
(§''  steel  plate.) 


<2"^2r> 


(y\  iron  rivets ;  \"  drilled  holes ;  If"  pitch.) 


GrWB  teotlonal  area  of  plate. 
Net  seotiooal  area  of  plate. . . 
Bearing  sarface  of  rivets. ... 
Shearing  area  of  rivets 


ArtoH, 


Sqaare  Inches. 

8.843 

2.471 

1.872 

8.682 


Applied  loads. 


In  ganged  length. 


ToUl.     Po-^JJ"" 


Elongation. 


Poundt. 

8,843 

7,686 

11,529 

15,372 

19, 215 

28,058 

26.901 

30, 744 

34,587 

38,430 

42.273 

46. 116 

49,959 

58,802 

57.645 

61,488 

65,831 

69, 174 

78. 017 

76,860 

80,703 

84.546 

88,389 

92.232 

96^075 

99,918 

103, 761 

107.604 

111,447 

115,290 

119, 133 

122,976 

126,819 

130,662 

134,505 

138,848 

142, 191 

146,034 

149, 877 

150, 100 


Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.  000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,  000 

29,000 

30,000 

31,000 

82,000 

38,000 

84,000 

36,000 

86,000 

87.000 

88,000 

89,000 

89,060 


Inoh. 

0. 

0. 

0. 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0011 
.0018 
.0042 
.0047 
.0052 
.0055 
.0060 
.0066 
.0070 
.0075 
.0085 
.0095 
.0107 
.0117 
.0180 
.0145 
.0184 
.0274 
.0865 
.0455 
.0555 
.0683 
.0794 
.1045 
.13 
.16 
.19 
.22 
.27 
.31 


Set 


IncK 
0. 


.0002 


.0006 


.0045 


.0068 


Remarhs. 


Initial  load. 


.0109 


.0488 


Sdises  coDtraot 


Scale  starts. 


Tensile  strength. 


Sheared  four  rivets  (double  shear)  and  fractured  the  plate  at  two 
sections.    Appearance  of  fracture  silky,  laminated. 

Maximum  stress  on  joint.  Pounds  per  sqnare  Inch. 

Tension  on  gross  section  of  plate « 89,060 

Tension  on  nut  section  of  plate 60,740 

Compression  on  bearing  snrCtoe  of  rivets 109,400 

Shearing  on  rivets 40,770 

Elongation  of  rivet  holes,  '^45,  ''.48,  ''.50,  ^'.53. 
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ft 


S  ^ 


No.  1360. 
(f "  Bteel  plateO 

Sv -^ 


Hi' 

^1 


i3» 


<  /?"x  ^"> 


(|y  iron  rivets;  J''  drilled  holes;  If'  pitch). 

Areas,  Square  incbea. 

GrosM  sectionol  area  of  plate 8.848 

Net  BPctionnl  area  of  plate 2.190 

Bearing  Rurface  of  rivets 1.647 

Sbeai-ing  area  of  rivets 5.300 

A  load  of  11,000  pounds  per  square  inch  applied  and  released  before 
micrometer  readings  were  taken. 


r 

Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

'  Pounds. 

8,843 

7,686 

11,529 

15,  372 

19. 215 

23,058 

26,901 

80, 744 

34,587 

88, 430 

42,273 

46,  116 

49.  959 

63,802 

57,  645 

61,488 

65,  331 

69,174 

73,  017 

76,860 

80,  703 

84,546 

88,389 

92,  232 

96,075 

09,918 

103, 761 

107, 604 

111,447 

115,  290 

119. 183 

122,976 

126.819 

130,662 

134,505 

138,348 

142, 191 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,  000 
11,000 

12,  000 

13,  000 

14,  000 

15,  000 

16,  000 
17,000 
18,000 
19,  OUO 
20  000 

21,  000 

22,  COO 
23, 000 
24, 000 

25,ooa 

26,  000 
27,000 
28,  000 
29,000 
80,  000 
81.000 
32,000 
83,000 
84,000 
85,000 
36,000 
87,000 

Inch. 
0. 

.0000 
.0000 
.0001 
.0001 
.0001 
.0002 
.  0002 
.0002 
.0002 
.  0003 
.0004 
.0018 

.  oo2:> 

.0030 

.0034 

.0038 

.0043 

.0049 

.  0052 

.0060 

.0069 

.0080 

.0095 

.0107 

.0130 

.  01. '>2 

.0194 

.0266 

.0375 

.0502 

.0650 

.0830 

.127 

.18 

.20 

.28 

Inch. 
0. 

Initial  load. 

Edges  contract 
Scale  Ktarts. 

Tensfle  strength. 

0. 

0. 

.0027 

.0045 

.0089 

.  0330 

Fractured  plate  along  line  of  riveting.    Appearance  silky,  exceed- 
ingly lamellar. 

MayHmttm  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 87,000 

Tcn8iim  on  net  SMrtion  of  plate 04,750 

Compressi'm  on  bearing  surface  of  rivets 86vSM 

Sheaiing  on  rivets ••«•••  ...    20^830 

Elongation  of  rivet  holes,  ".51,  ".49,  ".48,  ".47,  ".48,  ".50. 
Open  at  edges,  ".05  each. 
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Ko.  1361. 
{Y'  steel  plate. ) 


5i     ;j 


<^;'x^;'> 


{\i"  iron  rivets;  3"  drilled  holes;  If"  pitch.) 


Gross  sectional  area  of  plate. 
Ifet  sectional  area  of  plate. . . 

Bearing;  snrfoce  of  rirets 

Shearing  area  of  rivets 


Areas, 


Square  inches. 

3.854 

2.202 

1.662 

5.300 


Applied  loads. 


In  j;auged  length. 


Total.    ,^*^'.*T.^*^®  Elongation.;        Set. 
I        men. 


Pounds. 

3,854 

7,708 

11,562 

15.416 

10,270 

23,124 

26,978 

80.832 

34,686 

38,  5i0 

42,394 

46,248 

50, 102 

53,956 

57, 810 

61,664 

65.  &19 

69, 372 

73, 226 

77,080 

80.  934 

84,  788 

88,  642 

92.496 

96,350 

100,  204 

104,058 

107.912 

111,766 

ll.'>,620 

119,474 

123.  328 

127.182 

131,036 

134,890 

138. 744 

142,  .598 

142, 780 


Pounds. 

1,000 

2.000 

8.000 

4.000 

5,000 

6,  000 

7.000 

8.000 

9,000 

10, 000 

11,000 

12,000 

13.000 

14, 000 

15,000 

16.000 

17, 000 

18.000 

19.  000 

20, 000 

21,000 

22,000 

23.  000 

24,  000 
25,000 
26,  000 
27.000 
28,000 
29,  000 
30,000 
31,000 
32,000 
83,000 
34,000 
3-%  OOO 
36,000 
37,  000 
37,050 


0. 
.0001 
.0002 
.0003 
.0005 
.0007 
.0012 
.0017 
.0022 
.0029 
.0039 
.0049 
.0060 
.0067 
.0072 
.0080 
.0085 
.0091 
.0097 
.0107 
.0118 
.0129 
.0141 
.0151 
.0163 
.0183 
.OiOO 
.0229 
.0298 
.0408 
.0535 
.0670 
.0868 
.1190 
.16 
.20 
.26 
.29 


Ineh 
0. 


.ooai 


.0017 


.0051 


.0072 


.0113 


.0333 


Initial  load. 


Edges  contract. 
Scale  starts 

Tensile  strength 


Simaltaneous  fracture  along  line  of  riveting.    Appearance  silky,  very 
lamellar. 

Maximum  stress  on  joint.  Pounds  per  sqaare  inch. 

Tension  on  gross  section  of  plate 87,050 

Tension  on  net  section  of  plate 64,840 

Compression  on  bearing  surface  of  rivets 86.430 

Bhearing  on  rivets  26,940 

Elongation  of  rivet  holes,  ^^53,  ".52,  ".50,  ".49,  ".51,  ".53, 
Open  at  edges  ".07  each, 
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1^0.  1362. 


(f  steel  plate.) 


>fl 

<D 

'S 

» 

S;C>, 

k^^ 

^\ 

>^ 

K. 

Q 

•^ 

»<5> 

^« 

c^ 

N 

•^ 

<^r  X.  2^ 


{\\"  iron  rivets ;  'i^'  drilled  holes ;  \\"  jntcb.) 

Areas, 

Square  inches. 

GroBB  seotional  area  of  plate '. 4. 118 

Net  Boctional  area  of  plate 2.471 

Bearing  enrfac**  of  rivet« 1. 647 

SheariDf;  area  of  i-iveta 6. 300 


Applied  Ioa<1 8. 


Total.  I^^'in*?;;"* 


4,  118 

8,236 

12,  3M 

16,472 

20,  WS 

*2A,  708- 

28, 820 

32,  044 

87, 062 

41,180 

45, 298 

49, 416 

53,  534 

67,  652 

61,  770 

65,  888 

70, 006 

74, 124 

78,  242 

82,  360 

86, 478 

90,  596 

94,714 

98,832 

102,  950 

107,  068 

111,  186 

115. 304 

119,422 

123,540 

127,658 

131, 776 

135.  890 

140,  014 


ToundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10,  000 

11.000 

12.000 

13,000 

14,  000 

15,  000 

16,  000 

17,  000 
18, 000 

19,  000 

20,  000 

21,  000 

22,  000 

23,  000 

24,  000 
?5,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,  000 
84,000 


In  gaaged  length. 


Elongation. 


Inch. 
0. 
0. 
0. 

.0001 
.0002 
.0003 
.0005 
0008 
0013 
.0020 
.0035 
.0037 
0047 
0055 
0060 
.0064 
.0068 
.0072 
.0078 
.0084 
.0094 
0103 
.  0109 
.  0125 
.0144 
.0165 
.0190 
.0250 
.0465 
.0658 
.0723 
.0818 
.120 
.18 


Bemarkft. 


Set. 


JocA. 
0. 


0. 


.0015 


.0049 


Initial  load. 


.0065 


.0115 


.0595 


Ed^rea  contract. 

Load  releai^ed.  and  joint 

hoars  under  no  load. 
Scale  starts. 


rested    twenty 'foar 
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Applied  loftds. 

In  ganged  length. 

TotaL 

Per  Mnare 
Inoo. 

Elongation. 

i 

Set 

PMifuEt. 

144,182 

148,248 

162,366 

164,200 

Pouni9. 
85,000 
86,000 
87,000 
87,450 

Ineh, 
.20 
.23 
.28 
.36 

Inth, 

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky,  exceedingly;  lamellar. 

Jfaxiifmin  9tre8B  on  joint. 

Pounds  per  sqiiare  inch. 

Tension  en  gross  section  of  plate '. 87,450 

Tension  on  net  section  of  piate 62,400 

Compression  on  bearing  snrfaoe  of  rirets 98,620 

Shearing  on  rivets 28^090 

Elongation  of  rivet  holes,  ''.44,  ''.41,  ".40,  ".41,  ".42,  ".45. 
Open  at  edges  ".07  each. 

Fractured  aroa$. 


".48  X".2%sM 
.07  X  .22s 
.96  X  .23a 
.98  X  .213 
.97  X  .23aa 
.98  X  .21s 
MX  .26a 


Sqnare 
inch. 

.1032 
.2184 
.2208 
.2058 
.2231 
.2058 
.0950 


1.2871  CoQtraotioii,  48.7  per  «soti 
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No.  1363. 
(f '  steel  plate.) 


s 

J; 

.•1 

.^ 

•^5 

1 

<  2"x  2''> 


{{-y  iron  rivets;  f"  drilled  holes;  IJ"  pitch.) 

Areas, 


Gross  sectional  area  of  plate. 
Net  sectioDal  area  of  piate. . . 

Bearint;  sai  faco  of  rivets 

ShnarinK  area  of  rivets 


Sanare  iaobas. 

4.106 

2.464 

1.642 

5.300 


Applioil  loads. 


In  gauged  length. 


Total. 


Per  Muare 


luc 


i***^*^!  Elongation.'        Set. 


Kemarka. 


Poundi. 

4,J0fl 

8,212 

12,  318 

16. 424 

20,530 

24,636 

28,  742 

32,848 

86,  954 

41,  060 

45, 166 

49.272 

53,378 

57,484 

61.  590 

65,  606 

6»,802 

73,908 

78. 014 

82, 120 

86,  220 

90,  332 

04. 438 

98.  544 

102,  e-w 

106.756 

110,862 

114,9f>8 

119,074 

123, 180 

127.  286 

131,  392 

135,  498 

139,  604 

143.710 

147.  816 

151,922 

156,(128 

156, 200 


Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,  01 '0 
8.000 
9,000 
10.  000 
11.000 

12,  000 

13.  000 
14,000 

15,  000 

16,  000 

17,  000 

18,  000 
19, 000 
20,000 

21,  OOU 

22,  000 
23,000 
24.000 

25,  000 

26.  000 

27,  000 

28.  000 

29.  000 

30,  000 
31,000 

32,  000 

33,  000 

34,  000 

35,  000 

36,  000 

37,  000 
88.  000 
38, 040 


Inch. 
0. 
.0002 
.0002 
.0004 
.0005 
.0006 
.0009 
.0011 
.0015 
.0022 
.0040 
.0052 
.0058 
.0064 
.0067 
.0072 
.0077 
.0085 
.0090 
.0100 
.0110 
.0120 
.0135 
.0145 
.0153 
.0168 
.0182 
.0220 
.0303 
.0425 
.0576 
.0750 
.0950 
.120 
.16 
.20 
.23 
.32 
.33 


Inch. 
0. 


.0003 


.0015 


.0052 


.0075 


0117 


.03C7 


Initial  load. 


Edges  contract 
Scale  starts. 


Tensile  strength. 


Fractured  plate  aloug  line  of  riveting,  beginning  at  the  east  edge- 
Appearance  silky,  exceedingly  lamellar. 

Maximum  stress  on  Joint, 

Ponnds  per  square  inch. 

Tf^nsion  on  grosssection  of  plate 88,040 

Ttmsion  on  net  section  of  plate 63,886 

t'onipreasion  on  bearing  surface  of  rivets 05,130 

Shearing  on  rivets 29,47Q 

Elongation  of  rivet  holes,  ".47,  ".45,  ".43,  ".43,  ".44,  ^<,46. 
Open  at  edges,  ".05  and  ".12, 
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S 


J3 


No.  1364. 
(f  steel  plate.) 

!  0 

0 


T 


»     I 


0'^ 

0 
Oi 


<  2^^  2f> 


\. 


{\l  iron  rivets ;  f  drilled  holes ;  2^'  pitch.) 

Areas, 

OrosA  sectional  area  of  plate 

Kefc  aectlooal  area  of  plate 

BearinK  BorfacA  of  riveta 

Shearing  area  of  rivets 


Square  .inches. 

4.656 

2.910 

1.740 

5.806 


Applied  loads. 


In  gauged  length. 


Per  sqnare 


Total.    I  *^«^jf^J*»" 'Elongation.         Set. 


Remarks. 


Ponnda. 

4,656 

9,313 

13.968 

18.624 

23.280 

27,930 

82,592 

87,  248 

41.904 

46,560 

51, 216 

55, 872 

60,528 

65,184 

69,840 

74,406 

79. 152 

83,808 

88,464 

03.120 

97,776 

102. 482 

107.  088 

111,744 

116,400 

121,  056 

125,  712 

130, 368 

135,  024 

139,680 

144, 336 

148,902 

153,  648 

158. 304 

162,  960 

107.616 

172,272 

176, 928 

181,684 

186,240 

190,896 

194,700 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,  000 

11.  000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29.000 
30.000 
31,000 
32.000 
33.000 
84,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,  000 
41,000 
41, 820 


Inch. 
0. 

.0001 
.0001 
.0002 
.0003 
.0005 
.0008 
.0013 

0026 
.0036 

0046 
.0052 
.0058 

0063 
.0070 
.0074 
.0081 
.0091 
.0101 
.0111 
.0124 
.0131 
.0141 
.0153 
.0166 
.0198 
.0266 
.0376 
.0480 
.0573 
.0690 
.0810 
.0935 
.1130 
.14 
.18 
.20 
.22 
.26 
.32 
.38 
.45 


Inch. 
0. 


Initial  load. 


.0001 


0028 


0054 


.0064 


.0118 


0479 


Edges  oontraot. 


Scale  starts. 


Scale  starts  off  one  cover. 
Tensile  strength. 


Fractured  plate  along  line  of  rivetinf^,  beginDing  at  the  west  edge. 
Appearance  silky. 

Mojcimum  stress  on  joint.  Ponnda  per  square  inch. 

Tension  on  gross  seciion  of  plate 41,820 

Tension  on  net  section  of  plate 66,910 

Compression  on  bearing  sarfsce  of  riyets 111,610 

Shearing  on  riveta 36,730 

Elongation  of  rivet  holes,  ''.65,  ''.63,  ".59,  ".61,  ".63,  ".66. 
Open  at  edges,  ".15  each. 

S.  Ex.  36 56 
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No.  1365. 

(f'  steel  plate.) 


1^ 


«i    I 


or 
0 

0 


<£.'  31 


( \\  iron  riTets ;  %  drilled  holes ;  2"  pitch.) 

Arta»,  Square  inebes. 

Orosa  seotional  area  of  plate  ..^ 4.680 

Net  seotionAl  area  of  plate 2.925 

Bearing  sarfaoeof  rivets ^ L750 

Shearing  area  of  rivets 5.305 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  ftoaare 
incn. 

Elongation. 

Set. 

Powndt. 

4,680 

0,360 

14,040 

18, 720 

23,400 

28.080 

32.760 

87,440 

42, 120 

46,800 

51.480 

56,160 

60,840 

65,  520 

70,  200 

74.880 

70,  560 

84.240 

88,020 

03,600 

08, 280 

102,060 

107, 640 

112,  820 

117,000 

121,680 

126,360 

131.  040 

135,720 

140,400 

145,  080 

140,  760 

154, 440 

150,120 

163.800 

168.480 

173, 160 

177, 840 

182,520 

187,  200 

101,880 

106,560 

PfnmdM. 

1.000 

2.000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,000 

0,000 

10.000 

11,000 

12,000 

13,000 

14,  000 

15,000 

16.000 

17,000 

18.000 

10,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25, 000 

26.000 

27.000 

28,000 

20,000 

30,000 

31,000 

82.000 

33,000 

34.000 

«  85,  000 

36.000 

37,000 

38,000 

80,000 

40,000 

41,000 

42,000 

Inch. 
0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0008 
.0011 
.0017 
>    .0032 
.0050 
.0055 
.0060 
.0065 
.0070 
.0075 
.0080 
.0088 
.'0005 
.0105 
.0117 
.0124 
.0137 
.0150 
.  0170 
.0217 
.0305 
.0435 
.0530 
.0625 
.0740 
.0870 
.100 
.13 
.16 
.18 
.20 
.22 
.27 
.80 
.37 
.46 

Inch, 
0. 

Initialload. 

• 

Edges  oontraot. 
Scale  starts. 

Tensile  strength. 

0. 

.0022 

.0051 

.0075 

.0119 

.0524 

1 

Fractared  plate  along  line  of  riveting,  beginning  at  the  east  edge. 

Muximum  stress  on  joint,  Ponnds  per  oqiwre  inch. 

Tension  on  gross  section  of  plate 42.  OflO 

Tension  on  netsectiunof  plate 67,200 

Compression  on  bearing  sarfaoe  of  rivets 112,000 

Shearing  on  rivets «..      37,090 

Elongation  of  rivet  holes,  ''.6G,  '^60,  '^57,  ".57,  '^57,  ".56. 
Open  at  edges,  ".15  and  ".07. 
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No.  1366. 
(f ''  Steel  plate.) 


M 


X 


^>i 


•J 


X 

I 


<  ary-  at 


{\^"  iron  rivets;  |  drilled  holes;  2J''  pitch.) 

AreOB.  Square  inches 

Otohs  sectioual  area  of  plate 4.683 

I7et  sectional  area  of  plate S.  081 

Bearing  surface  of  rivtjto .' 1.652 

Sfa  earhi  g  area  of  rl veta 5. 300 


Applied  loads.             In  gaaf^ed  length. 

Kemarks. 

Totol. 

Per  square 
ini-n. 

Elongation. 

Set 

PoundM. 

4,(183 

9,366 

14  049 

Pound$, 
1.000 
2,000 
s  nnn 

Inch. 
0. 
0010 

Inch, 
0. 

Initial  load. 

Joint  convex  on  8id«  micrometer  measarementa 
were  taken. 

Sdges  contract  and  seale  starti. 
Tensile  strength. 

-.0017 
-.0019 
-.0021 
-.0019 
-.0019 
-.0017 
-.0012 
-.0005 
.0016 

18  732              A  (Mifl 

■ 

23,  415 
28,098 
82. 781 
37.464 
42,147 

5,000 
6. 000 
7.000 
8,000 
9,000 
10,  000 
11  000 

-.0001 

40,830 
51  513 

.6o2i 

56,196 

12.000 

.0017 

60,879 

65,562 

70,  245 

74,928 

79,611 

84,294 

88,977 

93,660 

98,843 

103, 026 

107. 709 

112,392 

117,  075 

121,  758 

126, 441 

131. 124 

135, 807 

140, 490 

145, 173 

149, 856 

154,539 

159. 222 

163.905 

168,588 

173.  271 

177. 954 

182.637 

187. 320 

192, 003 

192,200 

13,  000              -  OO'^O 

14,000 
15.000 
16,  OcO 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 

24.  000 

25,  000 
26,000 
27,000 
28,000 
29,000 
30.000 
31.  000 
32,000 
83,000 
34,000 
35.000 
36.000 
37,000 
88.000 
89,  000 
40,000 
41,000 
41,040 

.0022 
.0026 
.0034 
.0041 
.0051 
.0061 



.0050 

4. 

.0073 
.0091 
.0101 
.0114 
.0126 

.0083 

.0155 
.0243 
.0396 
.0520 
.0G4O 

"'  ."6146 

.0754 

.0920 

.106 

.13 

.15 

.17 

.20 

.2:i 

.27 

.32 

.39 

.48 

.50 

.0691 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint.  Pounds  per  square  inch* 

Tension  on  gross  section  of  plate 41,040 

Tension  on  net  section  of  plate 63,410 

Compression  on  bearing  sarfiAce  of  rivets 116,340 

fihearingon  rivets 86,260 

Elongation  of  rivet  holes,  ''.67,  ''.61,  ".66,  ".66,  ".39,  ".61. 
Open  at  edges,  ".25  and  ".20. 
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No.  1367. 

(f ''  Steel  plate.) 

^w  ^  ■ 

T 


§ 

^«^ 


s  ^  N^ 


.55 


(}^"  iron  rivets;  5' drilled  holes    2\'  pitch.) 

Areas.  Square  inchos. 

GrosB  Beet ional  area  of  plate : 4. 938 

Net  6eotioD!ilareaof  pl;\te 3. 1!(7 

Bearing  surface  of  rivets 1.741 

SheariDie  areaof  riveta -. 5.300 


A  pplied  loads. 


In  gauged  length. 


I  Per  square 


Total.    ''®[^*^°*^®  Elongation.'        Set. 


Remarks. 


Pounds. 

4.938 

9,878 

14,814 

19,  752 

24,  690 

29,  628 

34,5G6 

39, 5U4 

44.442 

49,380 

54, 318 

59, 256 

61, 194 

69. 132 

74, 070 

79,008 

a3,  946 

88,884 

93,822 

98, 760 

103,  698 

108.  636 

lis,  574 

118,  512 

123. 450 

128.  388 

133. 326 

138,-^64 

143,  202 

148, 140 

153,  078 

158,016 

162.  954 

167,  892 

172,  830 

177,  768 

182,  708 

187,  644 

192,582 

197.  520 

202,  000 


Foundt. 
1,000 
2,  000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

11,  000 

12,  000 
13,000 
14, 000 
15,000 
16, 000 
17,000 
18. 000 
19.0U0 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 

27,  000 

28,  000 

29,  000 

30,  000 

31,  000 

32,  000 

33,  000 

34,  000 

35,  000 

36,  000 
37,000 
38.000 
39,000 
40,  000 
40,  910 


Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0011 
.0016 
.0035 
.0048 
.0053 
.  0050 
.0066 
.0070 
.0076 
.0082 
.0090 
.0100 
.  0111 
.0123 
.0140 
.0156 
.0175 
.0204 
.0270 
.0415 
.0530 
.0620 
.  0732 
.0862 
.1010 
.11 
.14 
.16 
.18 
.21 
.23 
.28 
.32 
.36 
.44 


Inch. 
0. 


Initial  load. 


0. 


.6036 


.0057 


.0090 


.0205 


.0760 


Scale  starts  and  edges  contract 


Tensile  strength. 


Sheared  four  rivets  and  fractured  plat.e  in  two  sections.    Appearance 
silky. 

Maximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 40,910 

Tension  on  net  section  of  p1at« 63,180 

Compression  on  bearing  surface  of  rivets 116,030 

Shearing  on  rivets 88,110 

Elongation  of  rivet  holes,  '^22,  "AO,  '',40,  ".3«. 
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1^0.  1368. 
(f'  steel  plate.) 


"  ?r^2:'> 


(jl  iron  rivets;  J"  drilled  holes;  1  J'' pitch.) 

Areas,  Sqaare  Inohea. 

Gross  sectional  area  of  plate 4.161 

Ket  sectional  area  of  plate. 2.  214 

Bearing  sarface  of  rivets 1.037 

Shearing  area  of  rivets 7.216 


Applied  loads. 


In  ganged  length. 


.. 


Total.      ^^^inX"''  Elongation, 


Set. 


Poundt. 

4,151 

8,302 

12,458 

16,604 

20,755 

24,000 

20,067 

33,208 

37.350 

41.  510 

45,  061 

40,  612 

58.063 

58,114 

62,  265 

66.416 

70,567 

74.  718 

78.  860 

83,  020 

87. 171 

01,  322 

05.  473 

00,  024 

103, 775 

107,  026 

112,  077 

116.228 

120,  370 

124,  530 

128,  681 

132,  M2 

136,  983 

141. 134 

145,285 


Pmindt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 

12,  000 

13,  000 
14,000 
15,000 
16,000 
17,000 
18,000 
10.000 
20,000 
21.  000 
22,000 

•  23,  000 

24,  000 

25,  000 
26,000 
27.000 
28.000 
20.  000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 


Semarks. 


Inch. 

0. 

.0001 
.0003 
.0004 
.0008 
.0000 
.0013 
.0016 
.0020 
.0024 
.0020 
.0035 
.0042 
.0010 
.0050 
.0060 
.0077 
.0084 
.0080 
.0006 
.0106 
.0112 
.0122 
.0132 
.0148 
.0170 
.0204 
.0236 
.0280 
.0364 
.0510 
.0633 
.0850 
.1210 
.20 


Inch. 
0. 

"'.'oooi 

'.0000 

'.0088 
C 

".'ooso 
'.'66o6 

"0202 


Initial  load. 


Edges  contract. 
Scale  starts. 


Tensile  strength. 


Fractured  plate  along  line  of  rivet  holes,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint. 

Pounds  per  sqnare  inch. 

Tension  on  gross  section  of  plate 35,000 

Tension  on  net  section  of  plate 6.5,620 

Compression  on  bearing  surface  of  rivets 75,000 

Shearing  on  riveta 20,180 

Elongation  of  rivet  holes,  '^38,  '^38,  '^35,  ''.34,  ".33,  ".34. 
Open  at  edges,  ".15  and  ".12, 
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TESTS   OF   IRON   AND   STEEL. 


No.  13C9. 

(f  steel  plate.) 


<  p.%  8r> 


(}f  iron  riveta;  I"  drilled  holes;  1|"  pitch.) 

Areas,  Square  iDchen. 

Groan  aectionu  area  of  plate 4.  lU 

Ketseotional  area  of  plate 2.1W 

Bearing  nnrface  of  livete 1.9J2 

Shearing  area  of  riveta 7.2W 


Applied  loads. 


Poundt. 

4,114 

8.228 

12,342 

16.456 

20, 570 

24,684 

28,798 

82,912 

37, 026 

41.140 

45.254 

49,368 

53,482 

57.59ti 

61,710 

65,824 

69.938 

74,  052 

78,106 

82,  280 

86,  ;t94 

90,508 

94. 622 

08,736 

102,850 

106, 064 

111.078 

115.192 

119,  306 

123,  420 

127, 534 

131,648 

135, 762 

1?9.876 

140,600 


In  gauged  length. 


^•''iS2£'"^  Elongation .i        Set. 


Bemarka. 


Pintnd*. 

Jneh, 

1,000 

0. 

2,000 

.0001 

8,000 

.0002 

4,000 

.0004 

5,000 

.0005 

6,000 

.0006 

7,000 

.0007 

8,000 

.0012 

9,000 

.0019 

10, 000 

.  0029 

11,000 

.0038 

12,000 

.0047 

13,000 

.0053 

14,000 

.0050 

15,000 

.0064 

16.000 

.0070 

17.000 

.0075 

18.  000 

.0080 

19,000 

.0085 

20,  0<i0 

.0090 

21,000 

.0102 

22,  000 

.0112 

23.000 

.  0129 

21,  00(1 

.0134 

25. 000 

.0181 

26,  000 

.  0215 

27.000 

.0254 

28.000 

.0367 

29.  000 

.0400 

30.000 

.0405 

31.000 

.0070 

82,  000 

.093 

33.000 

.127 

34,000 

.19 

34, 1«0 

.22 

Inch. 


0. 


.0000 


.0019 


.0046 


.0062 


Initial  load. 


.0140 


Edgoa  contract 
Scale  starts. 

Tensile  strength. 


SimultaDeoas  fracture  of  plate  alon^  line  of  riveting.    Appearance 
silky,  lamellar. 

Maximum  etrees  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 34,180 

Tension  on  net  section  of  plate .' 64',  140 

Compression  on  bearing  surface  of  rivets 73,150 

Shearing  on  rivets 19^400 

Elongation  of  rivet  holes,  ^'.38,  ^'.36,  .32,  ''.32'',  ".33,  ".33. 
Open  at  edges,  ".10  and  ".07. 


TESTS  OP  IRON  AND  STEEL. 
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No.  1370. 
(I"  steel  plate.) 

o 


(H  iron  rivers?  I"  drilled  holes ;  2''  pitch.) 


Areas,  *  Square  inchea. 


OroM  Beetional  are&  of  plate 4. 

Xet  sectional  ai-ea  of  plate : 2.626 

Bearing  sarface  of  rlveta 2.042 

Shearing  area  of  riveta 7.216 


Applied  loads. 

In  ganged  length. 

SelQKrka. 

Tooa. 

Per  «Q«are 
Incn. 

Elongation. 

Set. 

Pound*. 
4.668 
9,336 
14,004 
18,672 
23,340 
28,008 
32,676 
87,344 
42,012 
46,680 
51,348 
56,016 
60.684 
65. 852 
'70,020 
74.688 
79,356 
84  024 

PoundM, 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

1.3. 000 

14.000 

15, 000 

16.000 

17.000 

ifl  Ann 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0010 
.0014 
.0018 
.0023 
.0028 
.0032 
.0039 
.0048 
.0056 
.0061 
.0070 
.0076 
.0086 
.0097 
.0105 
.0114 
.0126 
.0146 
.0162 
.0189 
.0218 
.0257 
.0342 
.0440 
.0615 
.083 
.103 
.137 
.18 
.20 

Tneh. 
0. 

Initial  load. 

1 

Edges  oontraot  and  scale  starts. 

Tensile  strength. 

When  the  load  h^d  fell  to  this  limit,  fracture  be- 
ing in  progress  along  line  of  riveting,  test  was 
discontinaed. 

.0001 

.0012 

.0087 

gg'  692             Ifi'  000 

93.360 
98,028 
102,696 
107, 364 
112, 032 
118,700 
121.368 
126. 036 
130.704 
135, 372 
140,  040 
144,708 
149,  376 
154.044 
158, 712 
163. 380 
168,048 
172,100 
139,000 

20. 000 
21,000 
22.000 
23,000 
24,000 
25,000 
26, 900 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
33,000 
84,000 
85, 000 
86,000 
86.870 

.0050 

.0097 

««*v«»««»««W 

0257 

MiuimMM  BfresB  <m  joint. 

Pounds  per  square  inch. 

TeosioB  on  gross  seotkNi  of  plate 86,870 

Tension  on  net  section  of  plate ^ « 65,540 

Compression  on  bMuring'Sarliaceof  rirets 84.280 

Shearing  on  rlveta 28,860 

Elongation  of  rivet  holes,  'M4,  ".15,  'M2,  'M3,  'M4,  J'U. 
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TESTS   OP  IBON   AND   STEEL. 


No.  1371. 
(I"  steel  plate.) 


« 


I     I 


8 


(^'Mron  rivets ;  |^' drilled  holes ;  2^' pitch.) 

•  Areas, 


Gross  seotional  aros  of  plato. 
Xet  seotionftl  area  of  plate. . . 

Bearing  sarfaoe  of  Fivets 

Bheaiing  area  of  rivets 


Square  inches. 

4.656 

2.619 

2.037 

T.Mfi 


Applied  loads. 

In  ganged  length. 

JUanarkn, 

Total. 

Per  soaare 
inon. 

Elongation. 

Set. 

Pounds. 

4.456 

9,312 

18,968 

18.624 

28,280 

27,936 

82,692 

87.248 

41,904 

46,560 

61, 216 

65,872 

60,528 

65,184 

69,840 

74,496 

79, 152 

83,808 

88,464 

93.020 

97,776 

102,432 

107,088 

111,744 

116,400 

121, 056 

125.712 

130.  368 

135.024 

130.680 

144.836 

148,992 

153,648 

158,304 

162,900 

167, 616 

172,272 

176. 928 

181, 800 

Founds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27.000 

28.000 

29.000 

30.000 

31,000 

82,000 

83,000 

34.000 

35,000 

36,000 

37,000 

88,000 

88,940 

Ineh, 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0009 
.0011 
.0014 
.0020 
.0023 
.0026 
.0037 
■    .0053 
.0064 

Inch, 
0. 

Initial]iMd. 

• 

Edges  conferaot 
Soale  starts. 

Tensile  strangtlk 

0. 

•  •••••  ■••■•• 

.0006 

.0082 

.0070 

.0075 

.0080 

.0085 

.0095 

.0101 

.0110 

.0115 

.0125 

.0135 

.0146 

.0165 

.0175 

.0235 

.0827 

.0390 

.0550 

.0770 

.105 

.14 

.17 

.20 

.27 

.0056 

.0082 

.0166 

............ 

Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  slight  lamination. 

Maximum  9treS9  on  joint.  Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 88,940 

Tension  on  net  section  of  plate 69.220 

Compression  on  bearing  sortie  of  rivets 89,000 

Shearing  on  rivets 25,120 

Elongation  of  inch  sections,  ''.43,  "Alj  ''.36,  ".38,  ".40,  ".43. 
Open  at  edges  ".05  and  ".10. 
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No.  1372, 
(f ''  steel  plate.) 


^  flu 


o!'xs% 


^   ... ., 

4                  (Q 

i                   03 

1                 ^"^ 

.•So  05  H 

«      ,s 

c6 

N 

^ 

t 

(If'  iron  rivets;  i  drilled  holes;  2 J"  pitch.) 

Areas, 


Gross  sectional  area  of  plate. 
Net  sectional  area  of  plate  . . . 
Bearing  surface  of  rivets . . . . 
Shearing  area  of  rivets 


Square  inches. 

4.916 

2.895 

2.021 

7.216 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Tofl      ^InX" 

Elongation. 

Bet.     , 

J*ound*. 
4.916 
0,832 
14,748 
19,664 
24,580 
29,496 
84, 412 
89,328 
44,244 
49,160 
54,076 
&8  002 

Foundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

•9,000 

10,000 

11,000 
19  nnn 

Inch, 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0018 
.0018 
.0023 
.0028 
.0036 
0044 
.0062 
.0059 
.0067 
.0077 
.0086 
.0095 
.0102 
.0111 
.0123 
.0138 
.0146 
.0167 
.0194 
.0241 
.0281 
.0335 
.0460 
.0576 
.0776 
.0950 
.112 
.14 
.16 
.19 
.22 
.28 
.37 

Ineh. 
0. 

Initial  load. 

JEdges  contract. 
Scale  starts. 

.0001 

.0016 

63  908              19  f^*^ 

68,824 
73,  740 
78,656 
83.572 
88,488 
03  404 

14,000 
15,000 
16,000 
17,000 
18,000 

10  DMi 

.0042 

98.  320            20, 600 
103, 236            21,  000 
108, 152            22, 000 

11.<l  0A8                 9Jl  AAA 

.0071 

117,984 

122,900 

127, 816 

132,732 

137,  648 

142,564 

147, 480 

152, 396 

157, 312 

162,228 

167,144 

172.060, 

176,976 

181.892 

186,808 

190,400 

24,000 
25,000 
26,000 
27,000 
28,000 
.      29, 000 
80,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
88,730 

.0134 

.0486 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  beginning* at  the  west  edge. 
Appearance  silky,  slight  lamination. 

Maximum  stress  onjoinL  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate S 15S 

Tension  on  net  section  of  plate SoiU 

Compression  on  bearing  surface  of  rivets o«  qoa 

Shearing  on  rivets 26,390 

Elongatioa  of  rivet  holes,  ".49,  ".49,  ".45,  ".43,  ".48,  ".49. 
Open  at  edges,  ".12  and  ".10. 
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TESTS   OP  IRON  AND   STEEIi. 


Ko.  1373. 
(I"  Steel  plate.) 


te  "^  si  V 


55 


1 


^< 


0. 


^."x^'V"^ 


(H"  iron  rivets;  ^'  drilled  holes;  2J"  pitch.) 

Ar^a.%,  Square  iuchea. 

Groas  sectional  area  of  plate ^ 4.672 

Not  sectional  a*-ea  of  plate 2.745 

Bearing  surface  of  riveta 1.927 

Shearing  area  of  riveta 7.210 


Applied  loads. 


In  ganged  length. 


Total. 


4,672 

9.344 

14, 016 

18,688 

^  28,860 

28,032 

32,  704 

87,376 

42,048 

46,720 

51,302 

66.064 

60,736 

65.408 

70, 080 

74, 752 

79,424 

84. 096 

88,768 

93,440 

98.112 

102, 784 

107, 466 

113, 128 

116.  800 

121. 472 

120. 141 

130, 816 

135,488 

140, 160 

144,832 

149,604 

154, 176 

158,848 

163,  520 

168, 192 

172,864 

177,686 

182, 208 

182,260 


Per  square 


r^s^are  Elongation. 


Set. 


Bemarlks. 


1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

13,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

83,000 

84,000 

85,000 

36,000 

37,000 

38,000 

39,000 

89,  010 


Inch, 

0. 

.0001 
,0001 
.0002 
.0003 
.0006 
.0009 
.0012 
.0017 
.0022 
.0026 
.0028 
.0035 
.0038 
.0040 
.0043 
.0047 
.0063 
.0061 
.0073 
.0079 
.0088 
.0095 
.0104 
.0114 
.0135 
.0158 
.0187 
.0238 
.0305 
.0500 
.0630 
.0840 
.103 
.12 
.16 
.18 
.21 
.28 
.30 


Iti^i, 
0. 


0. 


.0017 


.0038 


.0060 


.0088 


.0255 


Initial  load. 


Edges  contract 
Scale  starts. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  atrees  on  joint.  Pounds  per  sqnare  inch 

Tension  on  gross  section  of  plate '. 39,010 

Tension  on  net  section  of  plate (B,960 

Compression  on  bearing  surface  of  rivets 94.580 

Shearing  on  rivets 25,^ 

Elongation  of  rivet  holes,  ''.49,  ".47,  ".42,  ".45,  ".46,  ".49. 
Open  at  edges,  ".12  and  ".10. 


TESTS   OP  lEON  AND   STEEL. 


891 


No.  1374. 

(I"  Steel  plateO 


Ki 


5! 


.58 


(]f"  iron  rivets  5  J"  drilled  holes ;  2^"  pitch.) 

Artas, 


•GroBS  sectional  area  of  plate 
ISet  sectional  area  of  plate  . . . 
JWaring  anrface  of  rivets  . ... 
4ShearinK  >>tea  of  rivets 


Sqnare  inches. 

5.076 

8.102 

1.974 

7.216 


Applied  loads. 

In  gaujied  length. 

BemarkB. 

Total. 

%'or"  Mongatlon. 

Set. 

Pounds, 

5,076 

10, 152 

15,228 

20,304 

25, 380 

80,456 

35,582 

40.608 

45,684 

60.760 

f  .5,  836 

60,  912 

;     65,088 

71.064 

'     76, 140 

81,216 

86,  292 

91,  368 

96.444 

101,  520 

106,596 

111,  672 

119,748 

121, 824 

126,900 

131,  «76 

137,052 

142, 128 

147, 204 

152.  280 

157,356 

162,  432 

167,  508 

172,584 

177,660 

182,736 

187, 812 

192, 700 

Pounds. 

1,000 

2, 000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,  000 

81,000 

82,000 

88,000 

84,000 

85,030 

86.000 

87,000 

87,960 

Inah. 
0. 

.0001 
.0002 
.0003 
.0005 
.0006 
.0008 
.0011 
.0014 
.0018 
.0024 
.0020 
.0034 
.0040 
.0040 
.0050 
.0068 
.0075 
.0080 
.0080 
.0100 
.0100 
.0110 
.0134 
.0148 
.0173 
.0196 
.0239 
.0359 
.0522 
.0675 
.0840 
.107 
.14 
.16 
,       .18 
.21 

.20 

• 

Inch, 
0. 

Initial  load. 

• 

• 
Scale  starts  and  edges  contract. 
Tensile  strength. 

.0003 

.0066 

.0038 

.0064 

.0099 

.0434 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
This  edge  opened  ^'  before  the  final  separation  of  the  plate. 
Appearance  silky,  very  lamellar. 

Maximum  etreas  on  joint.  Poonds  per  square  inch. 

TTension  on  gross  section  of  plate 87,960 

Tension  onnet  section  of  plate 62,120 

Compression  on  bearing  sarface  of  rivets 07,620 

^bearing  on  rivete 26,700 

Elongation  of  rivet  holes,  ''.58,  ''.51,  ".47,  ".47,  ".60,  ".52. 
Open  at  edg^s,  ".25  and  ".05. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1375. 
(f''  Bteel  plate.) 


II 


(^J  iron  rivets;  J'^  drilled  holes;  2J''  pitch.) 


OroM  sectional  area  of  plato. 
Net  sectioDal  area  of  plate . . . 
Bearing  enrfkce  of  rivets  — 
Shearing  area  of  rivets 


Areas. 


Square  inches. 

5.  ipo 

8.135 

1.995 

7.21ft. 


AppUed  loads. 

In  gauged  length. 

I 
Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

5,130 

10,260 

15,890 

20,520 

26,6.')0 

80,  7P0 

85. 910 

41.040 

46, 170 

51,800 

66,430 

61,560 

66,690 

71, 820 

76.950* 

82,080 

87,  210 

92,840 

97, 470 

102. 600 

107, 730 

112,860 

117, 990 

123,120 

128,250 

133,380 

138, 510 

143,  640 

148,  770 

153,900 

159,  030 

164, 160 

160. 290 

174.  420 

179,550 

184,680 

189,  810 

194,  940 

200,  070 

204.  200 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

.6,000 

7,000 

8.000 

9,000 

10,000 

"11,000 

12,000 

1H,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,  000 

80, 000 

81,000 

32.000 

3^000 

3f  000 

85,000 

36.000 

37, 000 

38,000 

89.000 

89,  810 

Inch. 
0. 

.0001 
.0002 
.0005 
.0007 
.0011 

0014 
.0018 
,0021 
.0081 
.0046 
.0061 
.0066 
.0076 
.0083 
.0090 

.0096 
.0103 
.0108 

0115 
.0125 

018  L 
.0141 
.0151 
.0171 

0198 
.0221 
.0275 
.0467 
.0625 
.0785 
.005 
.112 
.14 
.16 
.19 
.21 
.26 
,31 
.38 

Inch, 
0. 

Initial  load. 

f 

.0001 

. 

0011 

1 

1 

• 

1 

,.0054 

i 

.0066 

1 

1 

0108 

1 
1 

...              •• 

1 

\ 

J 

.0526 

Edges  contract  and  scale  starts. 

* 

1 

1 
• 

Tensile  strength. 

1 

Fractured  plate  along 
Appearance  silky,  slight 


line  of  riveting,  beginnin  g  at  the  east  edge, 
lamination. 


Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39,810 

Tensiononnet  section 'of  plate 65,140 

Compression  on  bearing  surface  of  rivets 102, 360 

Shearing  on  rivets 28,30^ 

Elongation  of  rivet  holes,  ''.59,  ".66,  '^53,  ''.61,  ",64,  ".68. 
Open  at  edges,  ".16  and  ",24. 


TESTS   OP   IRON   AND   STEEL, 
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No.  1376. 

(f ''  steel  plate.) 

^ — 


J 

<^'^ 

Q 
i*^ 

^ 


«0 


oq 


5! 


(j^  iron  rivets }  \  drilled  holes;  2f  pitch.) 

<^iy>88  sectional  area  of  plate 

IN'et  sectional  area  of  plate 

JBeaiing  surface  of  rivets 

Shearing  area  of  riveta 


Square  indiea. 

6.450 

8.489 

, 2.011 

7.216 


Applied  loads. 

In  ganged  length. 

Aeraarlu. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Founds. 
6,450 
10,900 
16,350 
21,800 
27,250 
32,  700 
88,150 
43,  600 
49,050 
54.500 

69,  950 
66,400 

70.  850 
76,  300 
81.750 
87,200 
92,  6n0 
98.  100 

103,  5ro 
109,  000 
114,450 
119,900 
125,  350 
130,  800 
136.  250 
141,  700 
147. 150 
152.  600 
158,  0.-0 
163.  500 
168,950 
174, 400 
179.  850 
185.  300 
190,  750 
196,  20U 
201.  650 
207, 100 
212, 100 

Founds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7.000 

8,000 

O.OnO 

10,  000 

11,000 

12,  000 

1.1, 000 

14.000 

15,000 

16,  000 

17,  000 

18,  000 
19.000 

20,  000 

21,  000 

22,  000 

23,  000 

JnoA. 

0. 

.0002 
.0005 
.0007 
.0011 
.0017 
.0025 
.0041 
.0051 
.0065 
.0075 
.0085 
.0092 
.0100 
.0110 
.0120 
.0129 
.0138 
.0148 
.0160 
.0176 
.0193 
.0219 

JncA. 
0. 

Initial  load. 

• 
Rested  under  initial  load  fifteen  boars. 

* 

Edges  contract 
Scale  starts. 

Tensile  strength. 

_ 

.0004 

.'0047" ' 

.0080 

.0118 

24, 000     'a.       .  0247 

25,000 
26,000 

^      .  0293 
.0350 

.0217 

27,000              .0415 

28.  000              .  0550 

29.  000               .  07*20 

•  ••••*  *fe« ■ • • 

80,000 
81,  000 
82,000 
33,  000 
34,000 

35,  000 

36,  000 
37.000 
38,000 
38, 920 

.0832 

.102 

.13 

.16 

.18 

.20 

.24 

.28 

.36 

.43 

.0728 

Fractured  tlie  plate  aloDg  line  of  riveting.    Fractured  each  edge  be- 
fore the  middle  of  the  joint  separated.    Appearance  silky,  laminated. 

Masdmum  stress  on  joint. 

...  Pounds  per  square  inch. 

"Tension  on  gross  section  of  plate 38,920 

Tension  on  net  section  of  plate 61,670 

Oompreasion  on  bearing  surface  of  rivets 105,470 

Shearing  on  rivets 29*890 

Elongation  of  rivet  holes,  ''.72,  ".65,  ''.64,  ".61,  ".64,  ".69. 
Open  at  edges,  ".20  and  ".28. 
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TESTS    OF   IRON   AND   STEEL. 


i^o.  1377. 


(I''  steel  plate.) 


.1 

5^ 


5^ 


!5 


-^ 


^^ 


2r  H  s.'^ 


''\±. 


(II  iron  rivets;  J  drilled  holes;  2|  pitch.) 

Areas. 

Square  mtbea. 

Gross  seotionftl  area  of  plate 5. 29> 

Net  sectional  area  of  plate.... 3.342 

Bearing  surface  of  rivet« 1. 94S 

Shearing  area  of  rivets 7. 21ft^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

^'^^SS'^'^ongMo.. 

Set. 

Pounds. 

5.290 

10,  58U 

15,  870 

21.160 

26.  45(» 

31.740 

37,  030 

42, 320 

47,  610 

52.  900 

58.190 

63.480 

68,770 

74,060 

79,  350 

84,640 

89,  930 

95,  220 

100,510 

105,  800 

111.090 

116,880 

121.  670 

120,960 

132.  250 

137,  640 

142,  830 

148,120 

153,  410 

158,700 

163,990 

169. 280 

174, 570 

179,860 

185,150 

190,  440 

Poundt. 

1,000 
2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

lU.OOO 

11.000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

Ineh. 
0. 
.0000 

-. 0005 

-.0007 

-. 0008 

-.0011 

-. 0008 

-.0004 

+•0005 

.0008 

.0018 

.0020 

.0022 

.0027 

.0032 

.0043 

.0052 

Inch. 
0. 

Initial  load. 

Joint  convex  on  the  micrometer  side,  causing 
minus  readings  as  the  plata  straightened. 

1 
* 

Sdges  oantnot  and  scale  starts. 

.0001 

.0027 

.'6052'" 

18,000              .0064 
19,000    I          .007i 

20,  000 
21,000 

.0087 
.0103 

.6602  ' 

22,000 
23.  000 
24,000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30,  000 
31,000 
82,  000 
33,000 
34,000 
35, 000 
86.000 

.0118 



.0140 

.0153 

.0170 

.0200 

.0240 

.0311 

.0421 

.0600 

.0780 

.0995 

.121 

.15 

.18 

.21 

.0152 

.0589 

1 

TESTS   OF   IRON   AND   STEEL. 
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Applied  loads. 

In  gauged  length. 

Bttmarka. 

Total. 

Per  Honare 
Idcd. 

Eloogatioo. 

Set. 

Povmdt. 
195, 730 
201, 020 
206,310 
210,900 

Pounda. 
87,  000 
38,000 
39,000 
39,870 

Inch. 
.25 
.29 
.35 
.46 

Inch, 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
There  was  a  seam  in  two  fractared  sections  at  this  edge  of  the  plate. 
The  scale  first  started  at  this  point. 

Appearance  of  fracture  silky,  slightly  lamellar. 

Maximum  stress  on  Joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39,870 

Tension  on  net  section  of  plate 63, 110 

Compression  on  bearing  surface  of  rivets lOR,  260 

Shearing  on  rivets 29,230 

Elongation  of  inch  sections,  ''.G8,  ^'.61,  '',60,  ''.58.  ".61,  ".07, 
Open  at  edges,  ".10  and  ".20. 


Xo.  1378. 
(f"  steel  plate.) 


<,;^^„^> 


)h 

k, 

Oi 

S^ 

Q)* 

(*►• 

t^ 

Co 

\ 

N 

¥ 

i^^ 

^ 

^ 

^ 

K 

{\l  iron  rivets;  J"  drilled  holes ;  2J"  pitch.) 


Areas. 


Oross  sectionalarea  of  plate. 
Net  sectional  area  of  plate... 

Bearing  surface  of  rivets 

Shearing  area  of  rivets 


Square  inches. 

5.745 

3. 7;U 

2.011 

7.216 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

* 

Set. 

Poundt. 
5,745 
11,i00 
17,285 
22,980 
28,725 
34.470 

Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 

Inch. 
.0 

.0001 
.0001 
.0002 
.0003 
.0004 

Inch. 
0. 

Initial  load. 

.0002 

•■"••**••?** 
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TESTS   OF   IRON   AND   STEEL. 


Applied  loads. 

Id  gauged  length.      | 

i 

1 

Total. 

r^  Bqnare 
incn. 

Elongation. 

oet. 

PouruU. 

40, 215 

45,960 

51, 705 

67,450  . 

63, 195 

68,940 

74,685 

80,430 

86, 175 

91,  920 

97,665 

103. 410 

109, 156 

114.900 

120,  645 

126, 390 

13-i,  135 

137,  880 

143, 625 

149,  370 

155, 116 

160.  860 

106,605 

172, 360 

178, 095 

183,640 

189,585 

195,  830 

201, 075 

206, 820 

212, 565 

218.310 

224,  055 

229, 800 

233,000 

160, 000 

Pound*. 
.  7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81. 000 
32,000 
83.000 
34,000 
35,000 
36,000 
37, 000 
38,000 
89, 000 
40,000 
40,560 

Inch. 
.0011 
.0020 
.0026 
.0032 
.0039 
.0045 
.0054 
.0060 
.0065 
.0074 
.0084 
.0094 
.0104 
.0119 
.0134 
.0146 
.0164 
.0189 
.0224 
.0295 
.0403 
.0553 
.0690 
.0851 
.0980 
.115 
.15 
.18 
.21 
.23 
.27 
.81 
.37 
.42 
.50 

Jneh. 

• 

Edges  contract. 
Scale  atarts. 

• 

Tensile  strength. 

Test  discontinued  while  sustaining  this  load,  be- 
fore the  fracture  of  plate  was  completed. 

.0026 

.0054 

.0004 

.0166 

.0752 

Maximum  stress  on  Joint 

Pounds  per  square  inch. 

Tension  engross  section  of  plate 40,660 

Tension  on  net  section  of  plate 62, 400 

Compression  on  bearing  snrflaoe  of  rivets 115, 860 

Shearing  on  rivets 82»200 

The  plate  began  to  fractare  at  one  edge  and  had  extended  throngh 
three  sections  when  the  test  was  discontinued.  Appearance  silky, 
lamellar. 
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Fo.  1379. 

(f "  steel  plate.) 
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^ 


f 


o 


IJO 


^ 

•^ 


o 
o 


i 


<  srx  ar> 


(jl  irou  rivets:  \  drilled  holes;  2 J  pitch.) 

Areas, 

Sqaara  inches. 

OroM  Beotional  area  of  plate 5.775 

Net  sectional  area  of  plate 3.754 

Bearing  surface  of  rivets 2.021 

Shearing  area  of  rivets 7.210 


Applied  loads.        |      In  gauged  length. 


Pmindt. 

5,775 

11,550 

17,323 

23,100 

28,875 

34,GG0 

40.425 

46,200 

51,075 

57, 750 

03,525 

00.300 

75. 075 

80.860 

86,625 

02,400 

08,175 

103,050 

100,725 

115,500 

121,  275 

127,050 

182,825 

188,600 

144.875 

160,150 

156.025 

161,700 

167,475 

178. 250 

170,026 

184,800 

100. 575 

106.350 

202,125 

207. 000 


inch. 


Foundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7.000 

8,000 

0.000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,  000 

16.000 

17.000 

18.0U0 

10.000 

20.000 

21.  000 

22,000 

23.000 

24,000 

25. 000 

26,000 

27,000 

28.000 

20,  000 

80.000 

81, 000 

82,000 

83,000 

34,000 

35,  0(N) 

36,000 


Inch. 

0. 
.0001 
.00U2 
.0004 
.0008 
.0010 
.0015 
.0028 
.0038 
.0043 
.0048 
.0057 
.0068 
.0078 
.0003 
.0113 
.0123 
.0133 
.0144 
.0155 
.0173 
.0187 
.0210 
.0258 
.0317 
.0427 
.  0.->70 
.0740 
.0945 
.11.0 
.15 
.17 
.19 
.21 
.25 
.20 


Total,    i^**;;?,"*™  Elongation.,        Set. 


Bemarks. 


Inch. 

0. 


.0001 


.0028 


.0066 


.0112 


.0237 


.1012 


Initial  load. 


Edges  contract. 
Scale  starts. 


S.  Ex.  36- 


-5< 
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TESTS   OF   mON   AND   STEEL. 


Applied  loads. 

• 

In  ganged  length. 

Total. 

Per  aqaare 
incn. 

Elongation. 

Set. 

PoundM. 

218,675 

219, 450 

225,225, 

231.000 

235,000 

PoundM. 
37,000 
38.000 
39,000 
40,  OOU 
40,700 

Inch. 
.33 

.:» 

.42 
.49 
.00 

Ineh. 

Bemarkfl* 


Tensile  strength. 


Test  discontinued  soon  after  passing  the  maximum  load. 

Maximum  sirfBs  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 40, 700 

Tension  on  net  section  of  plate (tt.<fiiO 

Compression  on  bearing  surface  of  rivets 110,280 

Shearing  on  rivets 32,570 

Elongation  of  rivet  holes  in  plate,  ''.49/".50,  ".45,  "4.5,  ".50,  ".55. 
Widths  (maximum)  of  rivet  holes,  '^93,  ".96,  ".96,  ".96,  '^99,  ".98. 


No.  1379. 
(f'  steel  plate.) 


/J.'JO 


Oriffi9%al   ihickneaa  r389 


Sketch  of  the  plate  after  testing,  showing  widths  and  thicknesses,  the 
elongations  of  rivet  holes,  and  the  positions  of  curved  lines  formed,  in 
relief,  about  the  rivet  holes. 
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:So.  1380. 
(i^'  steel  plate.) 


*sr^^r> 


(If  iron  rivets ;  V  drilled  holes ;  2"  pitch.) 


Gross  sectional  area  of  plate 
Net  sectional  area  of  plate. . 
Bearing  surface  of  rlTets .... 
Shearing  area  of  rivets 


Areas, 


Square  inches. 

4.0M 

2.328 

2.828 

0.425 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

1 

Persaaare 
inch. 

Elongation. 

Bet 

F&undt. 
4,656 
0,812 
13,968 
18,624 
23. 280 
27.936 
82,592 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13.000 

14,0n0 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28, 000 

29,000 

80,000 

81,000 

82,000 

83,000 

84,000 

34,500 

Inch. 

0. 

.0001 
.0001 
.0002 
.0004 
.0010 
.0020 
.0032 
.0046 
.0055 
.0065 
.0072 
.0079 
.0O«5 
.0no2 
.0102 
.0111 
.0121 
.0182 
.0146 
.0166 
.0183 
.0208 
.0244 
.0285 
.0365 
.0448 
.0550 
.0660 
.0787 
.0054 
.111 
.14 
.10 
.25 

Inch. 
0. 

Initial  load* 

ft 

* 

Edges  contract 

Scale  starts. 
Tensile  strength. 

.0002 

87. 248 
41,904 
46,560 
51, 216 
65.872 
60,528 
j    65,184 
69,840 
74,496 
79. 152 

.0049 

1 

.0070 

H3,808 

88,464 

93, 120 

97,7''6 

102,  432 

107,  088 

111,744. 

116.400 

121  056 

.0110 

.0228 

;  125,712 
130.  368 
135,024 
139.680 
144,  330 
148,992 
153,  648 
158,304 

•  160,650 

1 

'"''.'oiis" 

Simaltaneons  fracture  of  plate  along  line  of  riveting.    Appearance 
silky^  slight  lamination.  « 

Maximum  stress  on  joint  Ponnds  per  square  inch 

Tension  on  gross  section  of  plate 84,600 

Tension  on  net  section  of  plate 60,010 

Compression  on  bearing  surface  of  rivets 09,010 

Shearing  on  rivets 17,060 

Elongation  of  rivet  fepjes,  ''.40,  ''.40,  ".41,  ".40,  ".39,  ".39. 
Not  open  at  edges. 
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TESTS  OF  IRON  AND  STEEL. 


No.  1381. 
(f"  steel  plate.) 


<z:^2r> 


(fl''  iron  rivets;  1''  drilled  holes;  2'^  pitch.) 


Gross  sectional  area  of  plate. 
Net  sectloual  area  of  plate — 

Bearing  surface  nf  rivets 

Sheariug  area  of  rivets 


Area^. 


Square  inches. 

, 4.572 

2,286 

2.286 

, 9.425 


Applied  loads. 


Total. 


Per  square 

iQOU. 


Pound*. 

4,572 

9,144 

13, 716 

18,288 

22,860 

27.432 

32.004 

36,  576 

41,148 

45,720 

50. 292 

54,864 

59,  436 

64,008 

68, 580 

73,  l.'i2 

77, 724 

82, 296 

86,868 

91,440 

96,012 

100.  584 

105, 156 

109, 728 

114, 300 

118, 872 

123,444 

128. 016 

132,588 

137, 160 

141.732 

146, 304 

150, 876 

152,900 


Tou.nd9. 

1.000 

2,000 

8,000 

4.000 

6,0U0 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12. 000 

13,000 

14,  000 

15,  000 
16,000 
17,000 
18,000 
19,000 
20, 000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30, 000 
81,000 
82,000 
83,000 
83,440 


In  ganged  length. 


Elongation. 


Kemarks. 


Inch. 

0. 

.0001 
.0002 
.0004 
.0008 
.0014 
.0028 
.0038 
.0045 
.0060 
.0070 
.0074 
.0082 
.0093 
.0100 
.0110 
.0121 
.0129 
.0142 
.0155 
.0170 
.0185 
.0220 
.  0260 
.0310 
.0360 
.0470 
.0650 
.0780 
.0895 
.110 
.14 
.17 
.26 


Set. 


0. 


.0003 


.0047 


Initial  load. 


.0075 


.0115 


.0250 


Edges  contract. 


Tensile  streng1.h.  ^ 


Fractured  along  line  of  riveting.    Appearance  silky,  slightly  lam- 
ellar. 

Maximum  strees  on  joint  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 33,440 

Tension  on  net  section  of  plate 66,880 

Compression  on  bearing 66,880 

Shearing  on  rivets 16,220 

Elongation  of  rivet  holes,  ".38,  '^37,  ''.38,  ''.38,  ".37,  ".36. 
Not  open  at  edges. 


TESTS   OF  IKON  AKD   STEEL. 

No.  1382. 
(J"  steel  plate.) 
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(}J"  iron  rivets;  1"  drilled  holes;  2J"  pitcb.) 


Qrou  MctlonaJ  atett  of 


Applied  loads.  In  mugcd  lonRtb, 

Total.    I^*^^*™  ElongaUon.i       Set. 

Peundi.  '    Pmmdt.  Inch.      I      lath. 

*,»17     I         1,00(1 


n,  735 


Edgei  oontnot 

SralenUrUoffplata. 
Scale  BUrtaofTnoTera. 

leDslla  Btncgth. 


Fractnred  the  plate  along  the  line  of  riveting,  begiDoing  at  the  e 
edge.    Appearance  silky,  slightly  lamellar. 

ifonmam  «frr«S  <m  joint.  FonndBperaqoarel 


lueMtiOD  of  plate... 
<n  bearing  nurfnen  o(  rive 


Shearing  OD 

Elongation  of  rivet  holes,  ".43,  ".42,  ".41,  ".40,  ".38,  ".40. 
Open  at  edges  ".03  each. 
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So.  1383. 
(f ''  Steel  plate.) 


(}f  iron  rivets;  1''  drilled  holes;  2 J"  pitch.) 

Areas. 

Square  inche*. 

Gross  aeotioiMl  ares  of  plate 4.883 

llet  sectional  area  of  plattt 2.585 

Bearing  sarface  of  rivets -6.298 

Shearing  area  of  rivets a  425 


Applied  loads. 

In  ganged  length. 

1 
Bemarks. 

Total. 

Per  sqoare 
incn. 

Elongation. 

Bet. 

Poundi, 

4,888 

9,766 

14,649 

19,682 

24,415 

29,298 

84,181 

89,064 

48,947 

48,880 

68,718 

58,596 

63,479 

68,362 

73.245 

78,128 

83.011 

87,894 

92,777 

97,660 

102,543 

107,426 

112,309 

117, 192 

122.075 

126,968 

181,841 

186,724 

141,607 

146. 490 

151. 378 

169.600 

160,000 

Poundt. 

1,000 

2,000 

8.000 

4,000 

6.000 

6^000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13.000 

14.000 

15,000 

16.000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

27.000 

S8.000 

29,000 

80,000 

81.000 

84,780 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0014 
.0026 
.0038 
.0058 
.0067 
.0076 
.0085 
.0095 
.0102 
.0110 
.0118 
.0126 
.0135 
.0151 
.0166 
.0186 
.0205 
.0235 
.0264 
.0301 
.0393 
.0485 
.0595 
.0720 
.0866 
.1060 

Jneh. 
0. 

Initial  load. 

• 

.0001 

1 

\ 

Edges  ooBtnct 

* 

.0052 

.'oora" 

.0121 

.'0286* 

Tensile  strength. 
Test  disoontinuod. 

Maximum  8lre$8  on  Joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 84.730 

Tension  on  net  section  of  plate 65.610 

Compression  on  bearing  snrfsoe  oftrivets 73,800 

Shearing  on  rivets 17,990 

Blongation  of  rivet  holes,  ''.32,  ''.32,  ".32,  ".32,  ".32,  ".32. 
Width  of  rivet  holes,  1".07,  l".ll,  l".ll,  i".12, 1".12, 1".06. 
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Ko.  1384. 

(f "  Steel  plate.) 


'fti 


(jl"  iron  rivets;  1"  drilled  holes ;  2^"  pitch.) 


GroM  sectional  area  of  plate. 
Net  fKiCtlonal  area  of  plate. . . 

I)(>arini:  aortace  of  rivets 

Shearing  area  of  rivets 


Areas. 


Square  inches. 

6.140 

2.854 

2.288 

0.425 


Applied  loads. 

In  gauged  length. 

Bemarks. 

1 

Total. 

Poundt. 

5,140 

10, 280 

15, 420 

20,  5C0 

25,700 

80,840 

85,980 

41, 120 

46,260 

61,400 

66,540 

61.680 

66,820 

71,960 

77,500 

82,240 

87.880 

02,520 

97,060 

102,800 

107,  940 

113, 080 

118.220 

122,860 

128,500 

138,640 

138,780 

143.920 

149.060 

154,200 

150.840 

164,480 

169,620 

174, 760 

179,900 

182,450 

Per  fianare ' 
inch. 

Elongation. 

Set. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

83,000 

34,000 

85,000 

35,490 

Inch.. 
0. 

.0002 
.0005 
.0008 
.0017 
.0028 
.0058 
.0070 
.0087 
.0097 
.0107 
.0115 
.0122 
.0129 
.0137 
.0150 
.0160 
.0170 
.0187 
.0207 
.0232 
.0253 
.0283 

/    .0322 
.03T3 
.0433 
.0525 
.0«70 
.0757 
.0930 
.11 
.14 
.17 
.21 
.25 
.81 

Inch. 
0. 

Initial  load. 

Edges  contract. 
Scale  starts. 

Tensile  strength. 

.0003 

'.om" 

V  • 

.0087 

.0137 

.0279 

Fractured  the  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  Joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 85,490 

Tension  on  net  section  of  plate 63,930 

Compression  on  bearing  surface  of  rivets 79, 810 

Shearing  on  riveto 19,860 

Elongation  of  rivet  holes,  ".53,  ''.48,  ''.46,  ".44,  ".44,  "46. 
Open  at  edges  ".15  and  ".04. 
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? 

1 

^«? 

• 

\ 

\ 

\ 

S 

•? 

^^2 

No.  1385. 


(f '^  steel  plate.) 


t 


0 

0 

Oil 


^ 

^ 


Oftj 


<2r  X  &% 


^\. 


(}§"  iron  rivets;  1"  drilled  holes;  2^"  pitch.) 

Areod. 

Sqnare  inches. 

Orou  sectional  area  of  plate &•  126 

Net  sectional  area  of  plate , 2.846 

Beaiinff  surface  of  rirets .' 2.280 

Sheuing  area  of  rivets 0.425 


Applied  loads. 


In  ganged  length. 


Total. 


Pouridt. 

5,126 

10, 252 

15,378 

20,604 

25,630 

30,756 

85,882 

41,008 

46,134 

61,260 

66,386 

61, 512 

66.638 

71, 764 

76,890 

82. 016 

87,142 

92.268 

97,394 

102, 520 

107.  646 

112, 772 

117, 898 

123,024 

128,150 

133.276 

138, 402 

143, 528 

148.654 

153, 780 

158,906 

164. 032 


^er^^^re\^long^,U>n 


Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

30,000 

11.000 

12,  000 

13,000 

14, 000 

15.000 

16. 000 

17,000 

18,000 

19,  000 

20,000 

21, 000 

22.  000 

23,000 

24,000 

25,000 

26,000 

27. 000 

28, 000 

29,000 

30,000 

31,000 

32,000 


Inch. 
0. 
.0001 
.0003 
.0007 
.0012 
.  . 0026 
.0035 
.0045 
.0055 
.0066 
.0060 
.0087 
.0097 
.0107 
.0114 
.0122 
.0132 
.0139 
0152 
.0164 
0187 
0202 
.0218 
.0256 
.0281 
.0347 
.0435 
.0565 
.0687 
.  0821 
.104 
.12 


Set. 


Inch. 
0. 


Remarks. 


.0007 


.0052 


.0085 


0120 


.0212 


Initial  load. 


Bdgea  contract 
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Applied  loads. 

In  gaaged  length. 

Bemarks. 

TotoL 

Per  square 
inoh. 

Elongation. 

Set. 

Poundt, 

109,158 

174^284 

179,410 

188,700 

Poundt. 
83,000 
84,000 
86,000 
85»840 

Inch. 
.15 
.19 
.24 
.81 

Inch, 

Scale  starts. 
Tensile  strength. 

Eractuied  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  very  lamellar. 

Maximum  stresa  anJoinU 

Pounds  per  sqoare  inoh* 

Tension  on  gross  sectinn  of  plate 85,040 

Tension  on  net  section  of  plate , 1 64.650 

Compression  on  bearini;  snrfisoe  of  rivets 80,570 

Shearing  on  rivets 19,490 

Elongation  of  rivet  holes,  ''.53,  ''.50,  ".48,  ".45,  ".45,  ".46. 
Open  at  edges  ".7  and  ".2. 


Fraeiwred  areas. 


Square 
Inches 


0.42X.a4s 
1.08x.92a 

1.04X.21= 
1.0ex.20a 
1.04X.208S 
L08X.21= 
0.43  X.24ai 


.1008 
.2376 
.2184 
.2120 
.2060 
.2268 
.1032 

1,8068 1  Contnetloa,  S4.1  per  cent. 
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TESTS  OF  IRON  AND  STEEL. 


No.  1386. 
d"  steel  plate.) 


•^     X 


♦1    N 


T 


I 
i' 

I 
I 


-"^ 


o 
o 

Ox 


I 


I 


^. 


(}!"  iron  rivets;  1''  driUed  holes;  2|"  pitch.) 


Gross  sectional  area  of  plate 
Net  sectional  area  of  plate. . . 
Bearing  surface  of  rivets  — 
Shearing  area  of  riyets 


Areas. 


SquaveinelMi- 

5.2U 

8.086 

2.208 

a42S 


Appli( 
Total. 

id  loads. 

In  gauged  length. 

BMnarka. 

Per  sonare 
incn. 

Elongation 

Set. 

Poundi.      Pound*. 

5. 244             1, 000 

10. 488              2, 000 

15,732    1          3,000 

20  976             4  000 

Inch. 

0. 

—.0002 
—.0002 
—.0001 

0. 
.0009 

Inch. 
0. 

Initial  load. 

• 

Edges  oontraot. 
Soaleatarts.    . 

Tensile  strength. 
Test  discontinued. 

20, 220 
31,464 
86  708 

6.000 
6,000 

.0001 

7  000     1            .0018 

4l!952    1          8.000              .0028 
47  196                 0  000     !            .  00.^ 

62, 440 
57,684 
62,  928 
68  172 

10,  000              .  005L 
11,000              .0071 
12,000     1          .0076 
13,000    ;          .0080 
14, 000              ■ ODRfl 

.0061 

78, 416 
78,660 
83,904 
89, 148 
04,892 
09,636 
104,880 
110  124 

15,000 
16. 0«0 
17. 0(»0 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000  . 
•28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
85,  000 
36,000 
J«7.000 
87,010 

.0098 
.0103 
.0113 
.0123 
0133 
.0148 
.0159 
.0169 
.0183 
.0190 
.0231 
.0293 
.0364 
.0490 
.0635 
.0806 
.1040 
.13 
.16 
.19 
.22 
.27 
.87 
.30 

.0098 

.0138 

115,868 
120, 612 
125. 856 
131,100 
136. 844 
141  588 

.0108 

146,832 
152,076 
157,  820 
162,564 
167,808 
173, 052 
178,296 
188,540 
188,784 
194,028 
194,100 
190,000 

.0730 

Maximum  8trcB$  on  Joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate ^'2U 

Tension  on  net  section  of  plate S'St 

Compression  on  bearing  surface  of  rivets mm 

Shearing  on  rivets ^ * 20.8W 

Elongation  of  rivet  holes,  ''.41,  ''.37,  ".36,  ".34,  ".36,  ".38. 
Width  of  rivet  holes,  1".00,  1".10,  l".ll,  1".10, 1".10,  1".06. 
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No.  1387. 
(§''  steel  plate.) 


^^ 


^1 

.41 


^ 


0 

0 

0. 


I 


c*  >^ 


•2 


<^. 


(U  iron  rivets;  1"  drilled  holes;  2|" pitch.) 

Areaa. 


Gross  sectional ftre*  of  plate. 
Net  wctlonal  area  of  plate . . 
BeariDf;  surfkoe  of  rivets  . . . 
Shearing  area  of  riyets 


Square  mclies. 

5.205 

.^.016 

2.100 

, 9.425 


Applied  load. 

In  gauged  length. 

Kemarks. 

Total 

Per  sqnare 
inoh. 

Elongation. 

Set. 

Pounds. 

5,206 

10,410 

15,615 

20,820 

26,025 

81,280 

86,435 

41,640 

46,845 

52,050 

57,255 

62,460 

67,666 

72.870 

78,075 

83,280 

88,485 

98,600 

98.895 

104,100 

109,805 

114,510 

119, 715 

124,920 

180,125 

185,380 

140, 585 

145.740 

150.945 

156,150 

161,855 

166,560 

171, 765 

176,970 

182, 175 

187,880 

191, 800 

Pounds, 

1,000 

2,000 

•   3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

83,000 

34, 000 

85,000 

86,000 

86,750 

Inch, 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0010 
.0020 
.0025 
.0032 
.0037 
.0048 
.0050 
.0058 
.0068 
.0088 
.0008 
.0117 
.018? 
.0147 
.0172 
.0202 
.0238 
.02K2 
.0337 
.0408 
.0462 
.0549 
.0690 
.0790 
.0930 
.1180 
.15 

".18 
.21 
.29 
.37 

Inch. 
0. 

1 

1 

Tnitialload. 

Edges  contisot. 
Scale  starts. 

Tensile  strength. 

.0002 

.0023 

.0043 

.0107 

.0277 

Simultaneoas  fracture  of  plate  along  line  of  riveting.    Appearance 
silky,  lamellar. 

Maximum  stress  on  Joint  Poonds  per  square  inch. 

Tension  on  gross  section  of  plate 86,7ri0 

Tension  on  net  section  of  plate 63,4riO 

Compression  on  bearing sarfiMC  of  rivets 87,3.^ 

Shearing  on  ilveU 20.800 

Elongation  of  rivet  holes,  ''.50,  ".52,  ".48,  ".48,  ".48,  ".50. 
Open  at  edges  ".05  each. 
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No.  1388. 

(g''  Steel  plate.) 


:^ 


? 

««^ 

»«! 

\ 

\ 

2! 

.? 

5 

5 

1 


I 


I 


0 

0 

0 
0 


*6 


2. 


2. 


(H"  iron  rivets;  V  drilled  holes ;  2 J"  pitch.) 


Area9, 


Otobs  sectional  area  of  ]i]iito. 
Net  aeotional  area  of  jilate  . . 
B<'arin)(  sarface  of  rivets  — 
Shearing  area  of  rivetii 


Square  inches. 

5.775 

3.4G5 

2.310 

9i425 


Applied  loads. 


Total. 


Per  square 
incli. 


Toundt, 

PoHndbt. 

5,776 

1,000 

1L.550 

2,000 

17,325 

3,000 

23, 100 

4.000 

28,  875 

5.000 

34, 650 

6,000 

40,  425 

7,000 

46,  200 

8,000 

fil.  975 

9,000 

57,  750 

10,  000 

63,  525 

11.000 

60,  800 

12. 000 

75.  075 

13,  000 

80.850 

14, 000 

86,625 

15,000 

92,400 

16. 000 

98, 175 

17, 000 

103,  950 

18,000 

109. 725 

19,000 

115,  500 

20. 000 

121,275 

21,000 

127,  050 

22.000 

132,  825 

23,000 

138,  600 

24, 000 

144. 375 

25.  000 

150. 150 

26.000 

155.  925 

27, 000 

161.700 

28,000 

107,475 

20.  000 

17.?.  250 

30,  000 

17l),0t.'5 

31.  000 

184.>i00 

32.  000 

190.  575 

33.000 

19G,  350 

34.  000 

202.  125 

35. 000 

207,  900 

36.000 

213,675 

37.  000 

216,480 

37. 400 

In  gauged  length. 


Elongation. 


Bemarks. 


Set. 


Inch, 

0. 

.0001 
.0002 
.0004 
.0005 
.0010 
.0017 
.  0032 
.0047 
.0057 
.0067 
.0080 
.0087 
.0097 
.0104 
.0112 
.0121 
.0131 
.0147 
.0162 
.0181 
.0195 
.0212 
.0236 
.  0281 
.0368 
.  0475 
.0587 
.0721 
.0930 
.1180 
.16 
.18 
.20 
.22 
.28 
.33 
.42 


Inch. 
0. 


.0002 


.0047 


.0076 


.0119 


ymY 


Initial  load. 


Edges  contract. 
Scalo  starts. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint.  rounds  per  sqnaro  inch. 

Tension  on  gross  section  of  plate 37,490 

Tension  on  net  section  of  plate 62,480 

(compression  on  bearing  sarface  of  rivets 93.710 

Shearing  on  rivets 22,970 

Elongation  of  rivet  holes,  ".54,  ^53,  ".52,  "56,  ".60,  ".69. 
Open  at  edges,  ".10  and  ".25. 
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No.  1389. 
(I"  steel  plate.) 


N     ^1 


0^ 

,,0 

1'  0,1 

ro^ 

0 

0. 

ft  t* 

<2.  X  ^.> 


(\%"  iron  rivets ;  1"  drilled  holes ;  2i  pitch. ) 


Areas. 


Gross  sectional  area  of  plato 
Net  sectional  area  of  plate. . 
Bearing  surface  of  rivets  . . . 
Shoarinfi;  area  of  rivets 


Square  inches. 

5.790 

3.474 

2.316 

9.425 


Applied  loads. 

In  gauge 

Total. 

Per  square 
incti. 

Elongation. 

Poundt. 

Poundt. 

Inch. 

5,790 

1,  000 

0. 

11,580 

2,000 

.0001 

17,  370 

3,000 

.0002 

23.160 

4,000 

.0003 

28,950 

5.000 

.0004 

34,740 

6,000 

.0005 

40,  5:^0 

7,000 

.0011 

46,  320 

8,000 

.0023 

52, 110 

9,000 

.0036 

57,900 

10,000 

.0047 

6.*),  690 

11,000 

.0051 

•69.480 

12,000 

.0064 

75,270 

13,000 

.0075 

81.060 

14,000 

.0085 

86.850 

].^  000 

.0095 

92,640 

16.000 

,          . 0105 

98, 430 

17,000 

.  0115 

104, 220 

18,000 

.0125 

110,010 

19,000 

.  0135 

115,800 

20,000 

.  0151 

121. 590 

21,000 

1          .  0171 

127,380 

22,000 

.0186 

133, 170 

23,000 

.0207 

138.960 

24,000 

1          . 0251 

144, 750 

25,000 

.0296 

150,540 

26,000 

.0386 

156,  330 

27,  000 

.0485 

162,120 

28,000 

.0605 

167,  910 

29, 000 

.0760 

173,  700 

30,000 

.0925 

179,  490 

81.  000 

.12 

185,  280 

32,000 

.15 

191, 070 

33,000 

.17 

196,860 

34, 000 

.20 

202,650 

35,000 

.23 

208.440 

36.000 

.28 

214.  230 

37,000 

.35 

216, 300 

37, 360 

.41 

Bemarks. 


Set. 

huih. 

0.  I  Initial  load. 


.0001 


.0037 


.0074 


0116 


.0236 


Edges  contract. 


Scale  starts. 


Tensile  strength. 


Fractured  phite  alouo:  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lameUar. 

Maximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  pl«tt^ 87, 360 

Tension  on  net  section  of  plato 62,260 

(Compression  on  bearing  surface  of  rivets 93,390 

Shearing  on  rivets .' 21, 890 

Elongation  of  rivet  holes,  ''.62,  ".57,  ''.50,  ".51,  ".55,  ".59. 
Open  at  edges,  ".07  and  ".16. 
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TESTS   OP   IRON  AND   STEEL. 


No.  1390. 

(f "  Steel  plate.) 

— ^ 


w^ 


(\^^'  iron  rivets;  V  drilled  holes ;  2|  pitch.) 

Areas, 

Groas  sectional  area  of  plate 

Ket  sectional  area  of  plate 

Bearing  snrfaoe  of  rivets 

Shearing  area  of  rivots 


Square  inohea. 

4.881 

8.021 

1.M0 

7  854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Inch, 
.0 

.0001 
.0001 
.0Q02 
.0003 
.0008 
.0026 
.0042 
.0048 
.0057 
.0062 
.0071 
.0081 
.0089 
.0101 
.0117 
.0127 
.0130 
.0140 
.0161 
.0181 
.0189 
.0200 

Set 

Pmindi. 

4,881 

9,762 

14,648 

19. 524 

24,405 

29,286 

34,167 

89,048 

43.929 

48,  810 

53.601 

58,672 

63, 453 

68,834 

73, 215 

78,090 

82,977 

87,858 

92,739 

07,  620 

102^  501 

107,  382 

112.263 

117.144 

122.025 

126, 906 

131,787 

136,668 

141.540 

146, 430" 

151,311 

150, 192 

161,073 

165,954 

170, 8S5 

175,  716 

180,  507 

185, 478 

100. 100 

190, 350 

Poufidi. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,  000 

12,000 

18, 000 

14,000 

15,000 

16,000 

17,000 

18. 000 

19,000 

20, 000 

21,000 

22, 000 

23.000 

24,000 

25,000 

26,000 

27,  000 

28,000 

29,  000 

3a,  000 

31,000 

82, 000 

83,000 

34,000 

35.000 

86,000 

37, 000 

38,000 

38, 0.50 

89,000 

Inch. 
.0 

Initial  load. 

Edges  contract. 
Scale  starts. 

Tensile  strength. 

.0004 

.0054 

.0090 

.0141 

.0217 

.0253 

,0325 

.0405 

.  0528 

.0755 

.0940 

.116 

.14 

.18 

.21 

.23 

.28 

.32 

..38 

.no 

.55 

.0213 

••««■• «••*■• 

Simultaueous  fracture  of  plate  along  line  of  riveting.    Api>earance 
silk}',  slight  lamination. 

Maximum  stress  on  joint,  Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 2HI,000 

Tension  on  net  section  of  plate 68,010 

Coniprossion  on  bearing  surface  of  rivets 103,340 

Sheaiingon  rivets ,,,,.  84,  MO 

Elongation  of  rivet  holes,  ''.63,  ^61,  ''.58,  ",61,  ".65, 
Open  at  edges,  ^MO  and  ".05, 


TESTS  OF  IRON  AND   STEBL. 
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No.  1391. 
{^"  steel  plate.) 


lO 


■5 


I 


11° 


«l 


5^ 


io 


(H''  iron  rivets;  1"  drilled  holes;  2f  pitch.)     • 

Areas,  Square  inclicn. 

GroM  sectional  area  of  plate 4.  Ml 

Net  sectional  area  of  plate 2.iVii 

Itoarinfrsiiiiace  of  rivets \.»\'* 

Shearing  area  of  rivets 7.854 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

Tot^     """LX" 

Elongation. 

Set. 

Poundr 

4,841 

9,682 

14.523 

19.364 

24,205 

29,046 

83,887 

38,728 

43..<)69 

48.410 

53.251 

58,092 

62, 933 

67,774 

72,615 

77.456 

82,297 

87,138 

91,979 

96,820 

101,661 

106,502 

111.813 

116,184 

121, 025 

125,866 

130,707 

1S5, 54e 

140,  389 

145. 230 

im,  071 

154, 912 

159, 753 

164,594 

160,435 

174, 270 

179, 117 

183, 958 

188,799 

191, 300 

PoundM, 

1,000 

2.000 

3,000 

4.000 

5,000 

6.00O 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

20,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

83,000 

84,000 

35,000 

86,000 

87,000 

88.000 

39,000 

30, 520 

Inch. 
.0 

.0001 
.0003 
.0004 
.0006 
.0016 
.0037 
.0054 
.0060 
.0079 
.0080 
.0097 
.0107 
.0110 
.0125 
.0140 
.0158 
.0165 
.0176 
.0188 
.0203 
.0214 
.0228 
.0250 
.0286 
.0871 
.0460 
.0625 
.0790 
.0025 
.110 
.13 
.17 
.20 
.23 
.26 
.31 
.86 
.43 
.52 

Inch. 
.0 

Initial  load. 

• 

Edges  contract. 

• 

Scale  starts. 
Tensile  strength. 

.001 

.0065  4 

.0100 

.0147 

.0225 

Test  discontinued  before  fracture  was  completed. 
Joint  failed  along  line  of  riveting  in  plate. 

Maximum  stress  on  joint,  Ponnds  per  square  Inch. 

Tension  on  gross  section  of  plate 3ft,  520 

Tension  on  net  section  of  plate 6.1]  850 

Compression  on  bearing  surface  of  rivets * loaicou 

Shearing  on  rivets 24,'  300 

Elongation  of  rivet  holes,  '^53*,  '^48,  ''.47,  ".48,  ".52*.    End  sections 
began  to  fracture. 
Width  of  rivet  boles,  I'Ml,  l'M4, 1".12,  l'M4, 1".10. 
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TESTS   OF   IBON  AND   STEEL. 


No.  1392. 
(I"  steel  plate.) 


3 


*^8 


5d 


(If  iron  rivets ;  V  drilled  holes ;  2^"  pitch.) 

Areas, 

Gtom  Motional  ftrea  of  plate 

Net  sectional  area  of  plate 

Bearing  surface  of  rivets 

Shearing  area  of  rivets 


Square  inches. 

&!« 

8.278 

1.870 

7,854 


Applied  loads. 


Total. 


Poundt. 
5,J43 
10,  286 
15,429 
20,572 
25,715 
80, 858 
86,001 
41. 144 
46,287 
51,430 
66,573 
61.716 
66,  859 
72,002 
77,145 
82,288 
87. 431 
92,  574 
97,717 
102,860 
108,  003 

113. 146 
118,289 
123,432 
128,  575 
133, 718 

138. 861 
144, 004 

149. 147 
154,200 
159, 4:i3 
164,  576 
169.  719 

174. 862 
180.005 

185. 148 
190.291 
196, 434 
200.  577 
204,850 


Per  souare 
incn. 


Poundt. 

1,000 

2,000 

3.000 

4,000 

5. 000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,  000 

13, 000 

14,  000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  000 

23,000 

24,000 

25,000 

26,  000 

27,000 

28,000 

29,000 

30.000 

31, 000 

32,000 

33.000 

34.  COO 

35,000 

36, 000 

37,000 

88.000 

89.000 

89,840 


In  ganged  lenfEth. 

Elongation. 

*Set 

Inch, 

.0 

.0001 

Inch, 
.0 

.0002 

.0004 

.0009 
.0030 

.0004 

.0040 

.0049 

.0059 

.0079 
.0097 

.0064 

,  0110 

.0115 

.0124 
.0133 
.0145 

""."oio3'"" 

.0155 

.0169 

.0181 

.0194 
.0210 

.0145 

.0225 

.  0241 

.0270 

.03?0 
.0^60 

.0251 

.0670 

.0890 

.1040 
.13 



.15 

.18 

.20 

.22 

•  .27 

.31 

.37 

.41 

.50 

.61 

Bemlarks. 


Initial  load. 


Edges  contract. 


Scale  starts. 


Tensile  strength. 


Fractured  the  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  tiresa  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 89,840 

Tension  on  net  section  of  )>lAte 62, 590 

Compression  on  bearing  surface  of  rivets 109.540 

Shearing  on  rivet. 26,080 

Elongation  of  rivet  holes,  ''.83,  ".76,  ''.70,  ".72,  ".75. 
Open  at  edges,  ".20  and  ".25, 


TESTS   OF   IRON   AND   STEEL. 
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No.  1393. 


(I"  steel  plate.) 


T 


S     ^ 


i 


> 


.y^ 


o 

0 


O^ 


^ 


Is. 


m"  iron  rivets ;  1"  drilled  holes ;  2^"  pitch.) 

Areas. 

Square  inches. 

6ro«0  aectlonal  are*  of  plate 6  111 

Net  Motional  area  of  plate "."..'- J." ."..*-. *."''."'.'-' S.2S1 

BearinflT  surfkoe  of  rivete 1*I"'.!"!!1 1  860 

Shearing  areaof  riyets !J.I!I!!Jjri!I"!II 7  854 


Applied  loads. 


Poundt. 
5,111 
10,222 
15.888 
20,444 
36,566 
80.666 


Poundt. 
1,000 
2.000 
8,000 
2,000 
6,000 
6.000 


86,777 

7,000 

40,888 

8,000 

46,999 

9.000 

61, 110 

10,000 

66.221 

11,000 

61,882 

12.000 

66,448 

13,000 

71,664 

14,000 

71.666 

15.000 

81,776 

16.000 

86.887 

17,000 

91.998 

18,000 

97.109 

19,000 

102,220 

20,000 

107.881 

21,000 

112,442 

22,000 

117.658 

28,000 

122,664 

24,000 

127,775 

25,000 

181.886 

36,000 

137,997 

27,000 

143.108 

28,000 

148.319 

29,000 

158,380 

80,000 

168.441 

81.000 

168,652 

32,000 

168,663 

83.000 

173.774 

84,000 

178.885 

85,000 

188.996 

36,000 

189,107 

37,000 

In  ganged  length. 

Elongation. 

! 

Set. 

1 

incA. 

0. 

.0000 
.0001 
.0002 
.0003 
.0022 
.0042 
.0055 
.0065 
.0075 
.0085 
.0004 
.0102 
.0118 
.0125 
.0145 
.0159 
.0171 
.0185 
.0199 
.0216 
.0227 
.0242 
.0262 
.0291 
.0384 

Inch. 
0. 

.0002 
.0021 

, 

.0065 

.0105 

'.01S& 

.0231' 

.0555 

.0733 

.0915 

.1090 

.12 

.15 

.19 

.21 

.23 

.27 

.32 

' 

Bemarks. 


Initial  load. 


Edges  contract. 


Scale  starts. 


S.  Ex.  30- 


.58 


914 


TESTS   OF   IROK   AND   STKEL. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

• 

TotftL 

Persqnare 
inch. 

Elongation. 

Sot 

Poundi. 
194. 218 
199, 329 
204,440 
206,600 

Paundt. 
88,U(iO 
39,000 

.40,000 
40,420 

Inch. 
.39 
.43 
.54 
.62 

Jjieh, 

^ 

TenaUe  strangth. 

Fractured  the  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint 

Ponnda  per  aqnaie  inch. 

Tension  on  gross  section  of  plate r 40,420 

Tension  on  net  section  of  plate 63,650 

Compression  on  bearing  snrface  of  riyeta 111,070 

Sheiuringon  rivets ^ 26,810 

Elongation  of  rivet  holes,  ''.76,  ''.71,  ".71,  ".70,  ".76. 
Open  at  edges,  ".10  and  ".07. 

Fractured  areas. 


0".68X".26. 
1  .52  X  .28= 
1  .54  X  .23; 
1  .52  X  .21= 
1  .53  X  .21: 
0.64X  .23: 


Square 
inch. 

-  .1700 
s  .8496 
r  .8542 
=  .8192 
=  .8248 
=  .1472 


1.0615;  contraotion,  48.9  per  oont. 


TESTS  OF  IBON  AND   STEEL. 
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No.  1394. 
(f'  steel  plate.) 


(1^"  iron  rivets ;  1'' drilled  holes ;  2|^'' pitch.) 

AreoB,  Square  InobM. 

Gross  sectional  area  of  piftte ft.  65ft 

Net  sectional  area  of  plate 8. 935 

Bearing  sniface  of  riyets « 1.890 

Shearing  arva  of  rivets 7. 854 


Appllecl  loads. 


In  ganged  length. 


Total.    !^«^»^;*™  Elongation 


Pounds. 

5,  555 

11. 110 

10,665 

22,220 

27,775 

3:i,  330 

88,885 

44,440 

49.  995 

55,550 

61, 105 

66,660 

72,  215 

77. 770 

83,825 

88,880 

94,485 

99|990 

105,  545 

111,  100 

116,655 

122, 210 

127, 765 

133,320 

138,875 

144, 430 

149.985 

155,540 

161, 095 

166,650 

172,205 

177,760 

183, 315 

188.870 

194. 425 

190.980 


Poundt. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

20,000 

80,000 

81.000 

82,000 

88  000 

84,000 

85,000 

86,000 


Ineh. 

0. 

.0001 
.0002 
.0004 
.0009 
.0023 
.0034 
.0050 
.0061 
.0084 
.01(ft 
.0108 
.0115 
.0125 
.0188 
.0153 
.0160 
.0187 
.0202 
.0217 
.0240 
.0250 
.0285 
.0840 
.0487 
.0605 
.0855 
.1040 
.18 
.17 
.19 
.22 
.24 
.28 
.82 
.38 


Set 


0. 


.0004 


0072 


,0118 


0175 


0410 


Bemarks. 


Initial  load. 


Bdgea  oontrtot 


SoalesiartB. 


S.  Ex.  36- 
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TESTS   OP   lEON  AND   STEEL. 


Applied  loads.             In  ganged  length. 

» 

• 

Total. 

Per^igaare  Elongation. 

Set. 

Pounds. 
205,  535 
211,  090 
216, 645 
218,650 

Pounds. 

37,000 
38,000 
30,000 
30,340 

lenh. 

.  .42 
.50 
.61 
.76 

lenh. 

• 

Tensile  strength. 

Test  discontiaaed  before  fracture  was  completed.    Plate  failed  along 
line  of  riveting. 

M<iximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  engross  section  of  plate 39,340 

Tension  on  net  section  of  plate 60,290 

Compression  on  bearing;  surface  of  rivets 113, 240 

Shearing  on  riyets 27,830 

Elongation  of  rivet  holes,  ''.60,  ''.61,  ".5S,  ".59,  ".67*.    End  section 
fractured. 
Width  of  rivet  holes,  1".06,  1".13,  l".ll,  1".12,  l".ll. 
Dimensions  of  hole  in  middle  of  plate,  length,  1".14 ;  width,  ".96. 

No.  1395. 
(I"  steel  plate.) 


5J 


(15"  iron  rivets*,  1"  drilled  holes;  2^"  pitch.) 

Areas,  Sqnare  inches 

Gross  sectional  area  of  plate *•  486 

Net  sectional  area  of  plate 8.581 

Bearing  surface  of  rirets 1.015 

Shearing  area  of  rivets ^ 7.854 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 
6.496 
10,992 
16,488 
21,984 
27,480 
32,976 
88,472 
48.968 


Per  square 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 


Elongation.  I       Set. 


Inch. 

0. 

.0001 
.0002 
.0005 
.0017 
.0037 
.0047 
.0057 


Bemarks. 


Inch. 
0. 


.0014 


Initial  load. 
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Applied  kwds. 

In  ganged  length. 

Bemarlu; 

TotaL 

Per  square 

Elongation. 

Bet* 

Poundt. 

49,464 

64,960 

60,456 

65,952 

71,448 

76,944 

82,440 

87,936 

93,432 

96,928 

104,424 

109, 920 

116,416 

120,912 

126.408 

131,904 

137,400 

142,896 

148,892 

153,888 

169,884 

164.880 

170,876 

176,872 

181,864 

r86.864 

192,800 

197,856 

203. 352 

208,848 

214.844 

219,840 

221,480 

216,000 

Poundt. 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
40,300 

Jneh. 
.0067 
.0077 
.0002 
.0107 
.0122 
.0132 
.0142 
.0153 
.0163 
.0176 
.0190 
.0209 
.0230 
.0250 
.0283 
.0309 
.0359 
.0537 
.0720 
.0005 
.109 
.18 
.17 
.20 
.22 
.25 
.20 
.32 
.88 
.44 
.62 
.62 
.71 

Intih. 

Edges  oontraot 
Scale  BtartB. 

Tensile  strength. 

Load  when  test  was  discontinned. 

.0067 

.0120 

.0168 

.0297 

Plate  failed  along  line  of  riveting. 

Maximum  stress  on  joint  Pounds  per  square  inch. 

Tension  on  grosbs  section  of  plate 40,800 

Tension  on  net  section  of  plate 01,850 

Compression  on  bearing  surf Aoe  of  rivets 115,600 

Shearing  on  rivets 28,200 

Elongatioif  of  rivet  holes,  ''.62,  ''.67,  ".56,  ".66,  ".60. 
Width  of  rivet  holes,  1".08, 1".12, 1".10, 1".10, 1".04. 
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TESTS   OF   IRON   AND   8XBEL. 


TABULATION  OF 


i"  STEEL 


Sheet  letters. 


^   Plato. 

I  ! 


Co  vera. 


1308 
13U9 


A 
A 


1310  I 

1311  I 


F 
F 


A 
A 


1312 
1313 


ini4 
1313 


F 

F 


A 
A 


F    A 
F    A 


I31G 
1317 


F 
F 


A 
A 


1318 
1319 


F 
G 


A 
A 


A 

A 


A 
A 


A 
A 


A 

A 


B 
B 


Style  of  Joiiat 


\ 


m"piteh. 

DOOOOO 
—     t^      — • 


t 

Vi 


\ 


I 


M'puai. 

oooooo 


} 
t 


* 


I 


\ 


\ 


{ 


) 


OOOOOO 


) 


; 


OOOOOO 


asTitt 


f 


t 
1* 


\ 


Siiaof    -f,!?^ 


JndlL        /ncA.       Jne/A. 


i 

i 


i 


\ 


\ 


ft  I  A  wd  I 
A    ft  and  1 1 


A    ft"»3f 
ft    ft  and  i 


.  ft  »n1  I 


ft  and 


ft 
ft 


\\  and 
H  and 


I 


I 


ft 
ft 


11-4 


and 


I 


Hand 


and 


I 


I 


.242 

.242 ; 


I 


.212 
.249 


.244 
.243 


.248 
.242 


.244  . 
.240  I 


.245 
.240 
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KIVETKI)  JOINTS. 


PLATE. 


Soctional  area  of 
plate. 

Gross. 

Net. 

8q.  ineK 

Sq,  inch. 

2.360 
2.800 

1.452 
1.452 

« 

2.541 
2.015 

1.034 
1.081 

2.745 
2.780 

1.830 
L827 

2.002 
2.541 

1.480 
1.452 

2.750 
2.772 

1.052 
1.005 

2. 042 
2.882 

L840 
1.802 

Bearing 

■arftMe 

of  rivets. 


ShearlDK 
area  or 
rivets. 


8q.  ificA. 


.908 
.908 


.$07 
.934 


.915 
.912 


1.110 
1.080 


1.008 
1.107 


1.102 
L080 


Sq.  inoh. 


3.682 
a  082 


3.682 
3.082 


8.082 
3.682 


SlSOO 
5.800 


S.300 
5.300 


6.300 
6.800 


Tensile 

strength 

of  plate, 

ponnds 

per 

square 

inijh. 


H aximnm  stress  on  joint  per  square  inch. 


Tension 

on  gross 

seolionof 

plate. 


01,740 


01,740 


61,740 


61,740 


01,740 


81,740 
62,600 


Potindt. 


41,090 
42.180 


42,640 
43,170 


44,020 
44,520 


40,700 
40,000 


40,980 
41,430 


42.180 
43,000 


Tension 
on  net 

section  of 
plate. 


PouTtdt. 


67,770 
08,560 


66,100 
67,160 


07,380 
06,750 


71,270 
70,000 


08,210 
09,980 


67.460 
08,770 


Com- 
pression 


Ing  snr. 
face  of 
rivets. 


Pounds, 


108,370 
109,040 


110. 180 
119, 810 


184,750 
138,720 


94,800 
98,830 


102,630 
103, 750 


112,010 
114,760 


Shearing 
on  rivets. 


Poundt. 


26.720 
27,040 


29,800 
30,000 


83,490 
83,120 


19,980 
19,180 


21,260 
21,070 


28,420 
28,880 


jBfflden* 
cyof 
joint. 


Percent 


67.6 
0&8 


08.0 
00.9 


72.8 
72.1 


05.9 
84.8 


06.4 
07.1 


08.3 
08.0 
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TESTS  OP  IRON  AND  STEEL. 


TABULATION  OF 


i"  8TSSL 


o 


Sheet  letters. 


Plate.       Covers. 


1320 
1321 


1822 
1823 


1824 
1325 


1326 
1327 


1328 
1329 


1830 
1331 


1332 
1388 


G 
G 


H 
H 


F 
F 


G 
G 


G 
G 


L 
H 


H 
H 


B 
B 


I) 


A 
A 


B 
B 


B 
C 


C 
C 


I) 
D 


B 
B 


D 
C 


A 
A 


B 
B 


C 
C 


D 
D 


E 
E 


Style  of  Joint 


Nominal  thick- 
ness. 

Size  of 

rivets 
I  land  holes. 

Plate.  .Covers. ' 


I 


I 


i 


I 


I   IneK.   I   Inch.   |     Inch 

I 


oooooo 

* —  3a!y$  — > 


T 
Vi 
i 


) 


OOOOOO 


/ 

r 


r 


\ 


\ 


] 


~~2JSpile}u 

OOOOOO 

-• —      urge       — » 


f 


f 


1 


k 


J 


OOOOOO 


{ 


V 


1 


OOOOOO 


( 


t 


\ 


i 


i 

i 


I 


Aetna] 

thick- 

neiwof 

plAt«. 


Inch,   I 


1^ 


Uandi 


A 


t 


I  and  i 
I  and  f 


A 


f  i  and  { 

Hand  I 


t 


Hnndi 
ii  and  i 


A 
A 


A 
A 


S 


f  g  and  f 

ilandf 


1 


iand{ 
I  andi 


as5i 


243 
243 


,215 

,247 


,348 
,245 


241 
242 


.241 
,242 


I 


.248  I 
.246 


.248 
.248 
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RIVETED  JOINTS— Continned. 


PLATE«€ontinaed. 


Sectional  arM  of 
plate. 

GlOM. 

Ket 

Sq.ineh, 

Sg.  ineh. 

3.100 
8.100 

2.007 
2.007 

8.810 
8.387 

2.207 
2.225 

2.702 
2.760 

1.490 
1.470 

2.802 
2.909 

1.627 
1.638 

8.075 
8.088 

• 

1.810 
1.817 

a848 
&821 

2.046 
2.029 

8.534 
8.534 

2.232 
2.232 

Bearing 

surlkce 

of  liyeta. 


Sq,ineh, 


1.008 
1.093 


1.103 
L112 


L802 
L286 


Shearing 
area  or 
rivets. 


Sq.  incK 


Tensile 

strenjj^th 

of  pu^ 

pounds 

per 

sqnare 

inch. 


5.300 
5.300 


6.300 
6.300 


7.216 
7.216 


1.265 
1.271 


1.265 
1.271 


1.302 
L291 


1.302 
1.302 


7-216 
7.216 


7.216 
7.216 


7.216 
7.216 


7.216 
7.216 


62,660 


50, 180 


61,740 


62,660 


61,660 


61,470 
69,180 


50,180 


Maximom  stress  on  Joint  per  sqnare  inch. 


Tension 

on  gross 

sectfonof 

plate. 


FoundB. 


43,060 
44, 030 


43,040 
43.810 


38,650 
89,430 


40,340 
41,280 


42,290 
42,750 


43,100 
41,460 


41,820 
42,760 


Tension 
on  net 

section  of 
plate. 


Pounds, 


Com- 

pr^ssion 

on  bear* 

ingsnr- 

face  of 

rivets. 


Pound*. 


66.520 
68,000 


64,540 
66,700 


72,480 
73,930 


71,700 
73,310 


71,850 
72,650 


70,580 
67,840 


66,210 
67,710 


122,140 
124.880 


129,150 
131, 460 


82,870 
84,510 


92,210 
94,480 


102,810 
103.860 


110,830 
106,620 


113,500 
116,070 


Shearing 
on  rivets. 


Efficient 
oyof 
Joint. 


Pounds. 

PereenL 

29.100 
26^750 

6a7 
70.8 

26.880 
27.580 

72.7 
74.0 

14.090 
15, 010 

62.0 
63.8 

16,170 
16,640 

64.4 
66.0 

18,020 
18.290 

67.5 
68.2 

20,000 
19,080 

70.1 
70.0 

20.480 
20,940 

70.7 
72.3 
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TESTS  OF  IBON  AND  STEEL. 


TABULATION  6F 


i" 

STEEL 

• 

1 

6 

Sheet  letters. 

Style  of  Joint. 

Nominal  thick- 
ness. 

Size  of 

rivets 

and  holes. 

Aotoal 
thick- 
ness of 
plate. 

era. 

Plate. 

Gov 

Plate. 
IneK 

Covers. 

— —  ^ 

Inch. 

Inch, 

Inch. 

V                  ) 

• 

1334 
1835 

M 

0 

1 

i 

£ 

E 

o  o  o  oo  c 

f—                   Z5T90                      - 

"t 

1 

A 

iisin 

.243 
.245 

i 

\ 

1330 
1337 

n 

L 

C 
C 

C 
0 

I 

I 
O  OO  O  O" 

« —        jsrjs         — > 

i 

S 

Hand! 
Hand! 

.23« 
.252 

r 

1 

I             ; 

i 

1338 
1339 

G 

B 
B 

B 
B 

"""  •     a-pOeh.              t 

oooooo^^* 

k 

1 

A 

A 

Hand  1 
H  and  1 

.238 
.248 

/               \ 

1340 
1341 

G 
G 

B 
C 

C 
0 

oooooo 

1 

t 

i 

^ 

Hand  1 
Hand  1 

.240 
.242 

f 

1 

\              ; 

1342 
1343 

L 
L 

C 

D 

oooooo 

f-           jarsi           —> 

\ 

S 

Hand! 
Hand  1 

.250 
.250 

\ 

t 

1344 
1345 

L 
H 

D 
I> 

E 

E 

L 

oooooo 

■  t 

\ 

A 

A 

Hand  1 
H  and  1 

.250 
.247 

{ 

s 

• 

1346 
1347 

I 

I 

E 
E 

E 
E 

( 

D  o  o  o  o  o 

—          jsroo            — 

1 

:4 

1 

S 

Hand  1 
Hand  1 

.251 
.252 

i 

\ 
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PLATE— Comttnued. 


Sectional 
plate. 


of 


Grow. 


Sq.ineh, 


3.645 
a  675' 


3.125 
8.309 


2.856 
2.076 


8.060 
8.088 


&378 
3.375 


Net. 


Sq.indi, 


2.860 
2.889 


2.064 
2.206 


1.428 
1.488 


1.620 
1.636 


Beariog 

snrfiMDe 

of  riveta. 


Sq^ineh, 


1.376 
L286 


1.041 
1.108 


1.428 
L488 


L440 
1.452 


8.560 
8.520 


8.765 
8.780 


1.878 
L875 


2.000 
2.038 


1.500 
L500 


Bheariog 

area  of 

riveta. 


Sq^inch. 


7.216 
7.216 


6w0t8 
6.018 


0.425 
0.425 


0.425 
0.425 


0.495 
0.425 


Tenalle 

atrength 

of  plate, 

pounda 

per 

rqoare 

inch. 


68,170 
64,170 


50.180 
61,470 


62.660 
61,740 


68,660 


Haximam  atreaa  pn  Joint  per  square  inoh 


Tension 
on  cross 


Tension 
on  net 


section  of  section  of 


plate. 


Pcundt. 


44,650 
43,050 


41,310 
42,000 


40,620 
36,200 


88,060 
88,000 


61,470 


1.500 
1.482 


2.250 
2.268 


1.606 
L512 


0.426 
a425 


0.425 
0.425 


61,470 
60,180 


60,480 


87,800 
80,000 


30,180 
40,450 


48.590 
41,420 


plate. 


Pounds, 


68)700 
66,230 


61,060 
62,090 


81,230 
72,580 


73,020 
71,730 


68,000 
70,200 


67,640 
69,860 


72,640 
60,030 


Com- 
pression 
on  bear- 
ing sur- 
face of 
rivets. 


Shearing 
on  rivets. 


Efficien- 
cy of 
Joint. 


Foundt. 

Poundg. 

127,650 
123,030 

22,550 
21,930 

124,020 
125,090 

21.470 
23,110 

PI,  230 
72,580 

12,310 
11,400 

82,156 
80,820 

12,550 
12,450 

85,130 
87,750 

13.560 
13,970 

92.870 
96,070 

14,780 
15, 110 

108,960 
103,640 

17,410 
16.610 

Per  cent 


7a  8 

07.1 


6&8 
68.3 


64.8 

58.8 


61.7 
60.6 


61.5 
63.4 


63.6 
68.3 


72.1 
08  5 
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TESTS  OF  IKON  AND  STEEL. 


TABULATION  OF 


Sheet  letters. 

Nomina 
ne 

Plate. 
Inch. 

• 

1 

a  thick- 

BS. 

Covers. 

Size  of 

rivets 

and  holes. 

IneK 

\\  and  1 

|{and  1 

VkBxxd  1 
Uandl 

Haxid  1 

H<mdl 

Hand  1 
Ifandl 

Actnal 
thick- 
ness of 
pUte. 

Inch. 

.244 
.239 

.250 
.249 

.247 
.248 

.252 

.251 

No.  of  teat. 

Plate. 

n 

G 

N 
N 

H 
H 

I 
I 

Cov( 

C 
C 

D 
D 

D 
£ 

E 

E 

1 

Brs. 

C 
C 

D 
D 

D 
E 

E 
E 

Style  of  Joint 

1348 
1348 

[ 
( 

r 

«- 

r 

o  o  c5o  o 

t 

i* 

t 

1 

/ 

■  t 

V 

;  i 
\ 

] 

\i 

i  \ 

1350 
1351 

o  o  o  o  o 

• 

1552 
1358 

0  o  c5o  o 

1354 
13^5 

D  o  6  o  o 

r 

\ 

1"  STEEL 

1350 
1357 

A 
A 

A 
A 

I 
I 

I 
J 

I 
I 

J 
J 

\ ; 

000000** 

1 

1 
1 

1 

.365 
.364 

• 

.365 
.366 

1             \ 
\ ; 

1358 
1358 

OOOOOO' 

f                      ] 

TESTS   OP   IRON   AND   STEEL. 
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RIVETED  JOINT— Continued. 
PLATE— Gontinaed. 


Sectional  area  of 
plate. 


GroM. 


Sq.iinok. 


8.204 
8.181 


8.448 

&4a6 


8.6M 

8.669 


8.780 
8.768 


Net. 


Sq,inelL 


1.884 
L886 


&108 
2.181 


2L818 
2.829 


2.680 
2.610 


Bearing 

feorface 

of  xlTeta. 


Sq.in6h. 


1.220 
L196 


1.260 
1.245 


L285 
L240 


1.200 
L255 


Shearinff 
area  of 
liTeta. 


7.854 
7.854 


7.854 
7.854 


7.854 
7.864 


7.854 
7.854 


Tensile 

stren^h 

of  plato, 

poanda 

per 

aqoaro 

inch. 


Maximum  stress  on  Joint  per  square  inch 


59,180 
62,600 


65,740 


60,180 


00,480 


Tension 

on  fcross 

section  of 

plate. 


Poundt. 


Tension 

on  net 

section  of 

plate. 


Pcundi, 


88,700 
42,890 


42,060 
41,780 


48,610 
48,880 


44,580 
44,410 


62.490 
69,870 


67,460 
65,640 


66,600 
67,170 


66.870 
66,610 


Com- 
presaion 
on  be.ir- 
ing  sur- 
face of 
riTota. 


Poundt. 


101,620 
112,880 


Shearinit 
on  riTeta. 


Poundt. 


16,790 
17.100 


Bffloien- 
oy  of 
joint. 


65.4 
684 


118,800 
114,960 


]2^220 
126,160 


188,780 
183, 2J0 


18,880 
18,280 


19,690 
19,920 


21,450 
21,290 


77.1 
74.9 


78.5 
74.1 


78.7 
73.4 


PLATS. 


8.660 
8.549 


3.829 
3.843 


8.682 
8.682 


2.460 
2.471 


8.682 
8.682 


S,  Ex.  3ft 


40,460 
89,420 


89,780 
89,060 


65,740 
64,060 


61,010 
60,740 


105,170 
102,490 


111,260 
109,400 


89.100 
88,000 


41,860 
40,770 


74.6 
72.6 


78.8 
72.0 


930 


TESTS   OF   IRON   AND   STEEL. 


Sheet  letten. 


s 


Plate. 


1360 
1361 


1302 
1363 


nr4 

1365 


1366 
1367 


1368 
1369 


1370 
1371 


A 
A 


A 
A 


C 
B 


A 
A 


B 
B 


GoTers. 


I 
I 


J 
J 


K 

K 


K 
K 


J 
J 


K 
J 


J 

I 


J 
J 


K 
K 


L 


J 

J 


K 
J 


TABULATION  OF 
I"  STEEL 


Style  of  Joiut. 


Kominal  thick- 

UCHH. 


Plate.    Cover«. 


andholaa.!--:^ 


IneA.   I   //lo/t.   ,     Ifieh.     i  Jn«A. 


l^ 


oooooo 

< —        J^.-J^?         — > 


t 


/ 


^ 


{ 


OOOOOO 


f 


J 

t 

i 
\ 


{ 


} 


2"pitch. 

OOOOOO 


r 


Iv 


OOOOOO 


izHre 


t 


i 


t 


K 


\ 


OOOOOO 


f 


j 

t 

'4 
i 


I 


I 


I 


I 

I 


i     Haxi«lJ 

x« 


i 


and  I 


{} 


ji»nd 
and 


k     Uandi 


and  I 


Uaod} 
il  and  } 


i\  liquid  I 


i 


SI  and i 
Hand! 


.866 
.367 


366 
365 


388 

390 


367 
387 


.369 
.366 


.3A9 
.388 
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RIVETED  JOINTS— Continued. 
PLATB— Contlimed. 


Sectional  area  of 
plate. 


Oroea. 


Sq.ineh, 


aL848 
8.854 


Net. 


Sq.iiUh. 


2.106 
2.202 


Bearing 

snrfaee 

of  rlTeta. 


8q.  inch. 


1.647 
L652 


4.118 
4.106 


4.656 
4.680 


2.471 
2.464 


2.910 
2.025 


Shearing 
area  of 
riveta. 


Sq.  ineh. 


6.300 
S.800 


Tenaile 

Btreneth 

of  plate, 

IManda 

per 

square 

inch. 


54,260 


Maximam  stress  on  Joint  per  sqoare  Inch 


Tension     Tension 

on  groMi      on  net 

section  of  section  of 


plate. 


Poufidf. 


87,000 
37,050 


1.647 
L642 


1.746 
L756 


4688 
4.038 


4.151 
4.U4 


4.668 
4.666 


8.081 
8.197 


2.214 
2.102 


2.626 
2.619 


&800 
&800 


5.800 
5.800 


54.260 


59,730 


1.652 
L741 


L9e7 
1.982 


SL042 
2.087 


6.300 
5.800 


7.216 
7.216 


7.216 
7.216 


57,870 
59,730 


plate. 


PottiuEf. 


64,750 
64,840 


87.450 
86,040 


41,820 
42,000 


41,040 
40,910 


54,260 


59,780 


62,400 
63,390 


66,910 
67,200 


63,410 
63,180 


85,000 
84,180 


86,870 
88,940 


Com- 
pression 
on  bear- 
ing sur- 
face of 

rivets. 


Shearing 
on  rivets. 


Poundt. 


86,830 
86,430 


93,620 
95.130 


Poundt. 


26,830 
26,940 


Efficien- 
cy of 
Joint. 


Percent. 


6R.2 
6&3 


111,  510 
112,000 


29,090 
29,470 


36.730 
37,090 


69.0 
70.1 


70.0 
70.8 


65,620 
64,140 


65, 640 
69,220 


116.340 
116, 030 


75,000 
73,150 


84,280 
89, 000 


30,260 
38,110 


70.9 
68.5. 


20, 130 
19,480 


23,850 
25. 120 


04.5 
63.0 


61.7 
C&2 
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TESTS  OF  IKOX  AND  STEEL. 


TABULATION  OF 


|»  STKEL 


Sheet  letters. 

Nominal  thick- 
neaa. 

Sixeof 

riTerts 

and  holes. 

Jneh, 

USUI 

H  ud  1 

{I  and  1 

U  and  1 
it  and  1 

H  and  1 

11  and  1 

Phite. 

B 
C 

D 
B 

D 
H 

D 

! 

B 
£ 

B 
£ 

£ 

Cot 

Aotnal  j 

o 

• 

o 

'en. 

Style  of  Joint 

FUte. 
Inch. 

1 

1 

1 

1 
1 

1 

1 

i 

i 

i 
i 

1 

CoTers. 

thick-  ' 
nesa  of  < 
plate. 

1372 
1373 

L 
K 

H 

N 

L 
L 

M 
M 

J 
K 

K 

• 

H 

N 

L 
L 

N 
N 

K 

oooooo 

t 

Vi 

"t 

J 
t 

Inch, 

1 
\ 

\ 
\ 
1 

Inch. 

.389 
.367 

.376 
.880 

.388 
.871 

.383 
.885 

.388 
.381 

.888 

.383 

.381 
.380 

1374 
1375 

I 

o  o  op  O  O 

1376 
1377 

;  k 

1 

M    . 

M    , 

• 

OOOOOO 

M 

M 

K 
K 

K 

K 

H 

N 

{ 

\ 

( 

•- 

I 

1 

1 

1 

1878 
1379 

DO  0  0  0  C 

1380 
1381 

oooooov 

1382 
1383 

OOOOOO' 

1384 
1385 

OOOOOO 

1     • 

/ 

) 
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RIVETED  JOINTS-Continued. 


PL  A.TB— Continued. 


Sectional  area  of 
plate. 


OroM. 


Sq.iiuh, 


L91G 
4.672 


6.078 
&.130 


5.450 
&290 


5.745 
5^775 


4.6j6 
4.672 


4.M7 
4883 


Net. 


Sq,  inch. 


2.885 
2.745 


8.102 
3.135 


8.439 
8.842 


3.734 
8.754 


Bearing 

•nifaoe 

of  rivets. 


Shearioff 
area  or 
rivets. 


Sq.  inch. 


2.021 
1.027 


1.074 
L095 


2.011 
1.048 


2.011 
2.021 


2.328 
2.286 


2.610 
2.685 


S.140 
6i.l26 


2.854 
2.846 


2.328 
2.286 


Sq.  inch. 


7.216 
7.216 


7.216 
7.216 


7.216 
7.216 


7.216 
7.216 


0.425 
0.425 


2.328 
2.298 


2.286 
2.280 


0.425 
9.425 


0.425 
0.425 


Tensile 

strength 

of  plate, 

poaods 

per 

square 

inch. 


50,730 
67,870 


53,730 
68^840 


53,730 
66,670 


63,730 


60.730 
£8,340 


60^780 
58,840 


54,200 
58,840 


Siaximnm  stress  on  joint  per  sqiiire  Inch. 


Tension 

on  gross 

section  of 

plate. 


!Poundi, 


88,730 
89.010 


87,060 
89,810 


38,920 
39,870 


40.560 
40,700 


84,500 
83,440 


88^600 
84»780 


Tension 

on  net 

section  of 

plate. 


85,400 
85^840 


I         I 


P<»inda, 


65,770 
65,660 


62,120 
65,140 


61.670 
6J.110 


62,400 
62,620 


60,010 
66,880 


Com- 
pression 
on  bear- 
ing SQT- 
faoeof 
rivets. 


67,280 
65^610 


68,030 
64^650 


Poundt, 


94,210 
94,680 


97,630 
102,860 


105.470 
108,260 


115,860 
116,280 


60,010 
66,880 


7^640 
78^800 


79,810 
80^670 


Shearing 
on  rivets. 


Poundi. 


26^390 
25»260 


26,700 
28,300 


29,390 
29,230 


82,290 
82,670 


17,050 
16;  220 


Bficien- 

oyof 

Joint. 


PsrsMit 


64.8 
67.4 


7a  6 
68.2 


72.4 
7a  4 


7Si6 
76b7 


67.8 
67.8 


18^680 
17,990 


19,800 
10^480 


oae 

60L6 


es.4 

6L4 
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TAI 

JULATK 

1" 

)N  OF 

STEEL 

Sheet  letters. 

1 
Style  of  Joint. 

Nominal  thick- 
ness. 

1 

• 

FUte. 

Coven. 

fli_-  rtf     Actnul 

m 
o 

• 

o 

PUte.  { 

Dovers. 

oixe  or  , 
rivets 
uid  holes.) 

thick- 
ness of 
plate.  I 

1386 
1387 

H 
G 

D 
D 

C 
C 

C 
C 

D 
D 

L 
L 

H 
M 

G 
H 

L 
L 

I 
M 

L 
M 

M 
M 

G 
L 

L 

N 

M 
M 

r 

r 

O  O  O  O  O  O' 

1 

1 

J 

■t 

Inch. 

1 

1 
1 
1 

1 
ft 

Inch. 

1 

Inch. 

41  and  1 

H*nd  1 

it  and  1 

if  and  1 
Handl 

11  andl 
bandl 

il  and  1 
it  andl 

.888 
.365 

.385 
.8M 

.372 
.360 

.874 
.372 

.386 
.383 

1888 
13t)9 

V 

o  o  o  o  o  o 

V                  -/ 

^ 

1890 
1891 

O  O  O  O  O' 

t 
I 

; 
t 

} 

VI 

[ 

/                 \ 

1392 
1398 

1 

o  o  o  o  o 

\ 

1394 
1896 

o  o  o  o  o 

1 

\ 
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PLATE— Continued. 


Sectional  area  of 
plate. 


Gross. 


Sq.ineh. 


6.244 
&.206 


5w775 
5.790 


4.881 
4.841 


&143 
S.111 


5w5&5 
5.406 


Net. 


Sq.ineh, 


8.0M 
'8.015 


Bearinfs 

sarftce 

of  rivets. 


8q.i$uh, 


2.208 
2.180 


&466 

8.474 


3.021 
2.990 


3.273 
8.251 


3.825 
8.581 


2.810 
2.316 


Shearing 
area  of 
rirets. 


Sq.ineh, 


9i425 
8.425 


0.425 
0.4*25 


1.860 
1.845 


1.870 
1.860 


1.030 
1.015 


7.854 
7.854 


7.854 
7.854 


7.854 
7.854 


Tensile 

Btxength 

of  plate, 

pounds 

per 

sqnare 

iuoh. 


56,670 
53,840 


63,730 


67,870 


67,870 


53,730 


MaTimnm  stress  on  Joint  par  sqnaie  inch 


Tension 
oneross 
seouonof 
plAte. 


Poundt, 


87,010 
86^750 


87,400 
37,360 


39,000 
39, 520 


89,840 
40,420 


88,840 
40,300 


Tension 

on  net 

section  of 

plate. 


PoumZf. 


68.080 
68,450 


62,480 
62,260 


63,010 
68,850 


62.5P0 
63,550 


60,200 
61,850 


CoA- 
pression 
on  bear- 
ing sur. 
iboeof 
rivets. 


Pawiidi* 


87,010 
87,860 


98,710 
03,880 


102,840 
108,600 


100,640 
111,070 


118,240 
115,660 


Shearing 
on  rivets. 


Pounds. 


90,600 
20,800 


12;  070 
21,800 


24,240 
24,860 


28,080 
26^810 


27,880 
28,200 


Effleien- 
cy  of 
Joint. 


66.3 
68.2 


60.8 
60.5 


67.4 
6&8 


6&9 

60.8 


73L2 
7&0 


CSontinned. 


of 


to. 


l!7et. 


Sq.  inch. 


2.906 
2.745 


Bearing 

BorfiMse 

ofriyeto. 


Sheaiioe 
area  or 
riYota. 


Sq.inch. 


2.021 
1.927 


a  102 

a  135 


a4do 

a  842 


a734 
a  754 


2.328 
2.286 


2.919 
a685 


0 
0 


2L854 
a84« 


1.974 
1.995 


2.011 
L948 


2.011 
2.021 


2.328 
2.286 


a828 
a298 


a286 
a280 


Sq.  inch. 


7.216 
7.216 


7.210 
7.216 


7.216 
7.216 


TenHile 

strength 

of  plate, 

pounds 

per 

square 

inch. 


69,780 
57,870 


63,730 
68^340 


63,730 
66,670 


l£aximmii  stress  on  joint  per  square  inch. 


Tension 

on  gross 

section  of 

plate. 


^9%mdM. 


88,730 
89,010 


7.216 

1 
63,730 

7.216 

9.425 

69.730 

9.425 

£8,340 

a425 

60,780 

a  426 

68^840 

a  425 

64,200 

a425 

68,840 

87.960 
88^810 


Tension 

on  net 

section  of 

plate. 


38,920 
39,870 


40.660 
40,700 


84,500 
83,440 


86,800 
84»780 


85,490 
86^840 


Pounds. 


65,770 
65b  660 


62,120 
65^140 


61,670 
6J.110 


62,400 
62,620 


60,010 
66,880 


07,280 
65^610 


68,080 
04^660 


Com- 
pression 
on  bear* 
ing  sar* 
face  of 
rivets. 


Founda. 


94,210 
94,680 


97,620 
102,860 


105, 470 
108,260 


115,860 
116^280 


Shearing 
onrlveta. 


69,010 
66,880 


78^640 
79,800 


79^810 
8(^670 


Poundt. 


26^800 
25,260 


26.700 
28,300 


29,390 
29,230 


32.290 
82,570 


17,050 
16^220 


18^680 
17,900 


19^860 
19^490 


Efflcien' 

oyof 

JotaiU 


Psr  #0ii<. 


64.8 
67.4 


7a  6 
68.8 


72.4 
70.4 


7&6 
7a7 


67.8 
67.8 


sae 

6915 


6ai 
a.4 


ED  JOINT 
-Cootmned. 


Sq.inek. 


8.038 
'aLOUi 


&46S 

8.474 


8.021 
2.90G 


3.273 
&251 


3.025 
8.681 


"-^ 


's 


■z;J 
j-^r-"-'-'-"- 

^   ::::::::: 

m 

]f= 

t 

^ -1- 

>a:=:i:±:: 



: ±5 

' 

^:::±:: 

.4— < 

J- 

_4 

,.i U 

% 

DR^TViisras 


SHOWING 


LOCATION  OP  TEST  STRIPS  AND  PLATES 
IN  THE  ORIGINAL  SHEETS. 
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TESTS   OF   IRON   AND   STEEL. 


Sheet  A. — f^"  steel  plate. 


1308 

1811 

1 

1814 

1815 

1812 

1817 

r-i 

1200 

1800 

1811 

1816 

1310 

1813 

1826 

1316 

1817 

1325 

1808 

1808 

1814 

1810 

1818 

1316 

1312 

1824 

1324 

Sheet  B. — ^"  sted  plate. 


I 

■ 

1 

1201 

1827 

1839 

1826 

1838 

1819 

1318 

1346 

1320 

1828 

1889 

1826 

1819 

1318 

1838 

1327 

1821 

1320 

1821 

Sheet  0. — ^''  steel  plate. 


■ 

1207 

1 
• 

1202 

1829 

1328 

1329 

1336 

1348 

1848 

1337 

1342 

1880 

1841 

1840 

1341 

1849 

1837 

1849 

1336 

1381 

1828 

Sheet  D.-— A*''  steel  pla/te. 


r* 

1203 

1848 

1880 

1881 

1842 

1350 

1351 

1362 

1882 

1338 

1848 

1822 

1328 

1822 

1851 

1360 

1845 

1844 

1352 



TESTS   OP   IRON  AND  STEEL, 


Sheet  E. — f^"  steel  plate. 


939 


• 

- 

§ 

1204 

1834 

1364 

1834 

1854 

1347 

18» 

1858 

1844 

1868 

1 

1846 

1847 

1846 

• 
1366 

1845 

1382 

1888 

Sheet  F.— 4''  steel  plate. 


s 

12U 

1800 

1314 

1311 

1817 

1386 

1834 

1880 

1808 

1810 

1815 

1811B 

1818 

1813 

1318 

Sheet  G.— ^^^  steel  plate. 


1212 

1888 

.1327 

1320 

1821 

1841 

1320 

1818 

1320 

1383 

1840 

1828 

1340 

Sheet  H.— J"  steel  plate. 


i 

1218 

1348 

1898 

1822 

1881 

1384 

1345 

1888 

1362 

V 

1388 

1831 

1880 

1380 

1374 

1882 

1868 

1884 

TESTS   OF   IKON    AND   STEEL. 

Sheet  I. — ^"  steel  plate. 


I 

I 

lUT 

IHT 

™. 

1                1320 

1                1!M 

MST 

uei 

1358 

U5S 

1M( 

uet 

13M 

13M 

IBM 

J. — i"  «teel  jiZate. 


I    usa    I    13SS    I     lus     I     1302     I     ma     \     i3( 

Sheet  K. — X"  ateel  plate. 


)UH|l3M|USl|lS7D|lBea|un 
I      1S81      I      1365      I       1370       |       13S0       {        ISOS       |       Un 


Sheet  L. — }"  ateel  pJate. 


. 

i 

1            1317 

1B8T 

tm 

1343 

13M 

im 

IBW 

1377 

1387 

1380 

MB 

1973 

13T3 

13J3            1330 

.» 

13B3 

me 

1380 

TESTS  OF  IBON  AND  STEEL.  941 

Sheet  M. — |"  gteel  plate. 


vnt 

UK 

13M 

1B7V 

1388 

im 

UB8 

i 

1U7 

ixn 

ISM 

im 

«. 

,» 

USB 

am 

Sheet  N. — ^'  ateel  plate. 


s 

\     .                      1219 

U86 

U89 

■«. 

Wit 

ISTt 

U98 

UN 

an 

Sheet  A. — |"  steelptate. 


3 

1 

13U 

lass 

13«1 

IKW 

m» 

ua> 

ISW 

«. 

1380 

1362 

im 

Sheet  B. — |"  «2eelplat«. 


3 

1 

im 

uw 

IMS 

"" 

1382 

law 

•™ 

^ 

■™ 

UGl 
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TESTS   OF   IRON   AND   STEEL. 


Sheet  G. — |^'  steel  plate. 


S 

•^ 

1 

ItTS 

1881 

1382 

1254 

1806 

1880 

1388 

• 

Sheet  D. — |''  steel  plate. 


' 

■ 

1266 

c 

1474 

1884 

1880 

1878 

1866 

1876 

1886 

1888 

1378 

1874 

Sheet  E. — |'^  steel  plate. 


1296 

1376 

1444 

1444 

1447 

1453 

1446 

1452 

1480 

1381 

1446 

1452 

1446 

1447 

1888 

1480 

• 

1481 

1448 

1448 

1454 

1448 

1885 

1456 

1481 

1464 

1464 

1456 

1440 

1464 

1465 
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Sheet  F. — I"  steel  plate. 


943 


1 

1257 

1473 

1462 

1463 

1384 

1450 

1463 

1462 

1473 

1456 

« 

Sheet  G. — |''  steel  plate. 


1258 

1 

1467 

1456 

1466 

1451 

1450 

1475 

1457 

1451 

1466 

1457 

1387 

Sheet  H.— |''  sfeel  plate. 


s 

1250 

1 

« 



1877 

1450 

. 

1386 

1474 

1468 

1450 

Sheet  I. — %"  steel  plate. 


3 

n— 

1460 

14T7 

1477 

1458 

1460 

1260 

1478 

1470 

1471 

1470 

1460 

1461 

1476 

1476 

1458 

1468 

944 


TESTS   OF   IRON   AND   STEEL. 


80.— STEEL  SPECIMEirS  FEOM  THE  SHAFTS  OF  THE  CEUISEES  BOB 
TON,  ATLANTA,  AND  CHICAGO,  AHO  THE  DISPATCH  BOAT  DOL- 
PHIN. 

The  sbafts  were  made  of  open  hearth  gteel;  30''  iugots  by  about  9' 
long,  and  weighing  from  17,000  to  23,000  pounds,  were  forged  down  to 
the  diameters  of  the  shafts,  14''  and  IG"  diameter  in  the  rough,  and  fin- 
ished to  13"  and  14i". 

The  forging  was  done  with  a  10-ton  hammer,  3G"  cylinder,  and  8' 
stroke,  worked  with  70  pounds  steam.  The  drop  upon  the  ingot  varied 
from  1'  to  4'. 

The  middle  of  the  length  of  the  ingot  was  first  forged  down  to  size, 
then  working  towards  either  end  from  this  section. 

The  marks  on  the  specimens  are  the  heat  numbers  of  the  casts  of 
steel.    Analyses  niade  by  the  steel  company  are  as  follows: 


Heato. 

Carbon. 

Per  cent 
0.36 
0.33 
0.29 
0.81 
0.28 
0.30 
0.28 
0.29 
0.30 

Hanganese. 

3487 

8837 

3639  

8641 • 

36')0 

P^  cent 
0.53 
0.64 
0.46 
0.55 
0.70 

3711 

0.70 

3730 

0.70 

3741 , 

0.90 

3753 

0.80 

Specimens  from  heats  3637  and  363D  were  taken  from  a  12"  ingot, 
poured  from  the  same  melt  as  the  large  30"  ingot,  and  forged  down  to 
about  6"  ingot,  then  the  specimens  wera  taken  from  the  middle  of  the 
ingot  longitudinally. 

Specimens  3711  and  3656  were  t.iken  from  the  shaft,  from  what  was 
the  top  end  of  the  ingot,  and  billeted  down  to  6"  or  7"  square,  then 
cutting  out  the  test  pieces  longitudinally. 

Specimens  3753,  3730,  3641,  3487,  and  3741,  were  taken  fi-om  bottom 
of  ingot,  in  squaring  up  the  coupling  end  of  shafts  under  the  hammer, 
from  pieces  4"  to  5"  thick,  which  were  hammered  down  to  about  one- 
half  their  thickness.    The  test  pieces  then  cut  out  from  the  same,  thus: 


Test  piece. 


Specimens  from  the  new  shaft  of  the  Dolphin,  Nos.  3787i  to  37874  were 
cut  out  from  shaft  longitudinally  and  tested  in  the  condition  they  came 
frtMn  the  shaft. 

Specimens  Nos.  3687  .to  3787 werecutoutof  shaft  and  then  forged 

down  to  specimen  size.  The  results  of  the  tests  show  how  far  the  duc- 
tility of  the  metal  was  improved  by  this  extra  hammer  work, 
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STEEL  SPECIMENS  FROM  THE  SHAFT  OF  THE  BOSTON, 


No.  495. 
Tension  Test, 


Mark  on  bar,  3487  . 

Sectional  area,  1".490  x".500=.745  square  inch 


Applied  loads. 

ElonsatioD 
per  mch. 

1 
Saccossivo  ;  n^     * '  Sacoeselvo 

1 
1 

Total. 

Persqoare 
Inch. 

eloDffation  > 
per  inch. 

set. 

pemaaneat 
set. 

Remarka. 

Poundi. 
745 
3,725 
7.450 
11,176 
14,000 
18,625 
22,350 
26,075 
20,800 
33.525 
37.250 
80,500 
40,000 
40.500 
40,075 
41,500 
42,000 
42,500. 
43,000 
43,500- 
44,000 
44,700 
46,000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,780 
58,000 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
63,020 

0. 

.000100 
.000363 
.000425 
.000600 
.000788 
.000050 
. 001113 
.001813 
.001475 
.001663 
.001813 
.002400 
.  003400 
.004050 
.000288 
. 007025 
.008350 
.000025 
.000600 
.  010188 
.011250 
.0150 
.0175 
.0200 
.0225 
.0263 
.0800 
.0338 
.0400 
.0475 
.0563 
.0675 
.0850 
.1500 

Inch. 
0. 

.000100 
.000163 
. 000162 

Ineh, 
0. 
0. 
0. 
n. 

Inch. 
0. 

Initial  load.                      ! 

.  000175         A. 

.000188 

.000162 

.000163 

.000200 

.000102 

.000188 

.000150 

.000587 

.001000 

.00005(1 

.002238 

.001637 

.  00042.5 

. 000C75 

.000575 

.000588 

.001062 

.003730 

.0025 

.0025 

.0023 

.0038 

.0037 

.0038 

.0002 

.0075 

.0088 

. 0112  - 

.0175 

.0630 

0. 

.000013 
.000013 
.000018 
.000013 
.000025 

"."  000018* ' 
0. 
0. 
0. 
.000012 

Elaatio  limit. 

\ 

'""'155,  OOO"' 

.)  . 

'"'"60,"6o6"' 

Tensile  strenji^th. 
Load  at  time  of  rapture. 

03,660 

"• 

Elongation  per  inch  after  rupture,  (K^2063. 

Elongation  of  inch  sections,  ".14,  'M7,  ".16,  ".21  (".44  fractured  sec 
tion),  ".27,  ".15,  ".11. 
Area  at  fracture,  l".18x''.38  =  .448  square  inch. 
Contraction  of  area,  39.8  per  cent. 

Appearance  of  fracture  silky,  slightly  granular,  spongy  center. 
8.  Ex.  36 60 


946  TESTS  OF  IRON  AND  STEEL. 

i^O.  49C. 

Tension  Test, 

Marks  on  bar,  3487 . . 

Sectional  area,  1^^495  x  '^496  =  .742  square  inch. 


Applied  loads. 

Slongation 
per  inch. 

SacoeBsivo 

elongation 

pei'inch. 

Permanent 
Bet. 

Sacoesaiye 

permanent 

set. 

Bemarka. 

Total. 

Persqnare 
inotu 

Pound*. 
742 
.%  710 
7,420 
11, 130 
14,840 
18.550 
22,260 
25,970 
29.680 
33,390 
37,100 
40,000 
40,600 
40. 810 
41.500 
42, 000 
42, 600 
43,000 
43,500 
44,000 
44, 620 
45,000 
45,500 
46.000 
46, 500 
47,000 
47.600 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64, 000 
66,000 
58.000 
60,000 
62.000 
64. 000 

P<mndM. 
1,000 
5.000 
10,000 
15.000 
20, 000 
25,000 
30, 000 
85,000 
40,000 
45,000 
50,000 

Inch. 
0. 

.000100 
.000250 
.000425 
.000588 
.000763 
.  000925 
.001U87 
.001262 
.001450 
.  001613 
.001825 
.001888 
.002000 
. 002213 
.002538 
.003267 
. 004363 
.005100 
.006188 
.006663 
.007225 
.007625 
. 008160 
.008875 
.000425 
.  010275 
.  010850 
.011938 
.  013375 
.014438 
.  015850 
.017088 
.0188 
.0225 
.0250 
.0288 
.0338 
.0375 
.0438 
.0513 
.  0625 
.0888 

Ineh. 
0. 

.000100 
.000150 
.000175 
.000163 
. 000175 
. 000162 
.000162 
. 000175 
.000188 
.000163 
.000212 
.000063 
.000112 
.000213 
. 000325 
.000749 
.001076 
.000787 
.001088 
.000475 
.000562 
.000400 
.000526 
.000725 
.000550 
.000850 
.000575 
.001088 
.001437 
.001063 
.001412 
.001288 
.001712 
.0037 
.0025 
.0038 
.0050 
.0037 
.0063 
.0075 
.0112 
.0263 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Xlaatlo  limit 

• 
• 

• 

Tenidle  strength. 
Load  at  time  of  raptare. 

54,580 
65,000 

.000160 

.000160 

■ 

60,000 

.004613 

.004463 

66.000 

08,000 

70, 000 

"""07,640" 

72,000 

1    64, 500 

Elongation  per  inch  after  rapture,  O'MSoO. 

Elongation  of  inch  of  sections,  ''.06,  ''.05,  ".07,  ".06,  ".19  (".43  fract* 
ured  section),  ".14,  ".08. 
Area  at  fracture,  1".20  x  ''.37  =  .444  square  inch. 
Contraction  of  area,  40.2  per  cent. 
Appearance  of  fracture  sill^y,  slightly  granular,  spongy  oeater* 
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No.  497. 

Tension  Test 

Marks  on  bar,  3487 . . . 

Sectional  area,  1''.495  x  ''.493  =  .737  square  inch. 


Applied  loads. 

Elonsation 
per  moh. 

SaeceMive 

eloDgation 

perinch. 

SuccessiTe 

Bemarks. 

ToUl. 

Per  MOAre 
inon. 

Permauent  p^nnanent 
*®*'*              set. 

1 

Potthdf. 
737 
8,685 
7,870 
11,066 
14,740 
18,425 
22,110 
25,795 
20,480 
83,165 
36.850 
88,000 
30,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
52,000 
51,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
68.450 
60,800 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
85,000 
40,000 
45,000 
60.000 

Inch, 
0. 

.000100 
.000275 
.000438 
.000588 
.000763 
.000038 
.001100 
.  001288 
.001463 
.  001625 
.001688 
.  001725 
.001775 
.001825 
.001863 
. 001013 
.001963 
.002013 
.002063 
.002138 
.002325 
.022688 
.023700 
.026250 
.030000 
.034375 
.  03925U 
.045000 
.055250 
.0675 
.0800 
.1050 
.1325 

Tneh. 
0. 

.000100 
.000175 
.  000163 
.000150 
.000175 
. 000175 
.  000162 
.000188 
.  000175 
.000162 
.000063 
.000037 
. 000050 
.000050 
.000038 
.000050 
.000050 
.000050 

.  oooo:>o 

.000075 
.00UI87 
.000:i63 
.001012 
.001550 
.003750 
.004376 
.004875 
005750 
.010250 
.012250 
•0125 
.0250 
.0275 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

0 
0. 

1 

.000013 
.000013 
. 000025 
.000025 
.000038 
.000038 
.OOOOoO 

.000013 
0. 

.  000012 
0. 

.000013 
0. 

.000012 

1 
1 

1 
1 

1 

i 

1 

1 

1 

1 

1              ,     , 

1 

, 

1 

62.420 

...... ......|...... ...... 

ElasUoUmit. 

Teonlle  strenfcth. 
Load  at  time  of  rnpturo. 

.••••«• •••«• 

92.880 

Elongation  per  inch  after  raptare,  0^M73d. 

Elongation  of  inch  sections:  'M2  (".42  fractared  section),  ".28,  ".15, 
".12,  ".11,  ".10,  ".09. 

Area  at  fracture  1".17  x  ''.36  =  ".421  square  inch. 

Contraction  of  area,  42.9  per  cent. 

Appearance  of  fh^sture,  fine  granular,  radiating  from  spongy  center. 
Fine  silky  edges. 
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No.  498. 

Marks  on  bar,  3487  .... 

Sectional  area,  V'A93  x  '^408  =  .744  sqaare  inch. 


Applied  loads. 

EloDfration 
per  inch. 

Snocessive 

elongation 

per  inch. 

Permanent 
set 

Saocessiye 

permanent 

set 

Remarks. 

Total 

Per  sqaare 
incn. 

Pounds. 

744 
8,720 
7,440 
11, 160 
14,880 
18,600 
22.820 
26,040 
29, 760 
83,480 
87,200 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
74,900 
67,400 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30, 000 
35.000 
40,000 
45,000 
50,000 

Inch. 
0. 

.000088 
.000288 
.000400 
.000550 
.000713 
.000000 
.001060 
.001200 
001388 
.001550 
.001663 
.001G88 
.001725 
.001775 
.  001813 
.001803 
.  001025 
.  002025 
.002163 
.002488 
.003163 
.  003013 
.006250 
.008500 
.011000 
.018750 
.010625 
.  020250 
.023600 
.  027760 
.032250 
.038876 
.0512 
.0650 
.0863 

Ineh. 
0. 

.000088 
.000150 
.  000162 
.000150 
.000163 
.000187 
.  000150 
.000150 
.000188 
.000162 
.000113 
.000025 
.  000037 
.000050 
.00OOJ8 
.000050 
.  0U0062 
.000100 
.000138 
.  000325 
.000650 
.000750 
.  002337 
.002250 
.002500 
.002750 
.  002875 
.003625 
.003250 
.004250 
.004600 
.006625 
.012825 
.0138 
.0213 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000013 
.000013 
.000013 
.000013 
.000018 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

...... ...... 

.000013 
0. 
0. 
0. 
0. 

( 

60,480 

1 

1 

Tensile  strength. 
Load  at  time  of  roptnre. 

100,670 

Elongation  per  inch  after  raptnre,  0'M138. 

Elongation  of  inch  sections,  ''.06,  ".05,  ".06,  ".06,  ".08,  ".08  (".27  fract- 
ured  section),  ".25. 
Area  at  fracture,  1".22  x  '^39  =  ".476  square  inch. 
Gontraction  of  area,  36.0  per  cent. 
Appearance  of  fracture  silky,  slightly  granular,  spongy  center. 
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No.  499. 

Marks  on  oar,  3637  • 

Sectional  area,  r^502x'^d05='^758  square  inoh. 


Applied  loads. 

EloDsation 
permoh. 

SncoeMive 

eloncBtion 

permch. 

Permanent 
set 

SaooeMive 

permanent 

set. 

Bemarks. 

Total. 

Per  MQAre 
Inon. 

Poundt. 

758 
8,790 
7,580 
11,870 
15.160 
18,050 
2i.  740 
20,530 
80,320 
84, 110 
87,300 
87,500 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46.0U0 
47,000 
48,000 
40.000 
50,000 
51,000 
52.000 
53.000 
54.000 
55,000 
50.000 
57.000 
58.000 
50.000 
60.000 
61.000 
62,000 
64,000 
66,000 
67.860 
61,000 

Poundt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
35,000 
40,000 
45.000 
40,210 
50,000 

Inch, 
0. 

.000088 
.000225 
.000375 
.000518 
.000700 
.000883 
.001018 
.001200 
.001J68 
.001500 
.009375 
.009700 
.010625 
.011500 
.012900 
.013025 
.015000 
.016250 
.  017025 
.019000 
.020500 
.  02-.'000 
.023625 
.025250 
.027125 
.029000 
.031125 
.033250 
.035625 
.038000 
. 041125 
.  04;J750 
. 046875 
.051000 
.0575 
.0638 
.0750 
.0050 
.1513 

1 

Jn/oh, 
0. 
.000088 

.000187 

.000150 

.000138 

.000187 

.000163 

.000150 

.000187 

.000103 

.000187 

.007675 

.000325 

.000026 

.000875 

.  001400 

.  000725 

.  001375 

. 001250 

.  001375 

. 001375 

.001500 

.001500 

.001625 

.001625 

.001875 

.001875 

.002125 

.  002125 

.  002375 

.002375 

.003125 

.002625 

.003125 

.004125 

.0065 

.0068 

.0112 

.OJOO 

.0363 

0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  mptore. 

•  «  •  mim  m  ■■•«■« 

«••■••  .•«•*. 



■  •"•*  •••••• 

89,520 

Elongation  per  inch  after  ruptare,  (KM925. 

Elongation  of  inch  sections,  ".12,  ".14,  ".13,  ".24  (".46  fractured  sec- 
tion), ".16,  ".17,  ".13. 

Area  at  fracture  1".20  x  ".39  =  .468  square  inch. 

Contraction  of  area,  38.3  per  cent. 

Appearance  of  fracture  granular,  radiating  from  a  dull  spongy  center. 
Silky  edges. 
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No.  500. 

Marks  on  bar,  3637.  • 

Sectional  area,  l'^504x'^502  =  .755  square  inch. 


Applied  loada. 

Elonfsatiou 
per  inch. 

SucceAflire 

elongation 

perlnob. 

Permanent 
aet. 

Snceeaalre 

permanent 

aeu 

Remarks. 

Total. 

Per  square 
inch. 

Potmdt. 

765 

3,775 

7,550 

11,825 

15,100 

18,875 

22,650 

26,425 

30. 200 

31   000 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 

Inch, 
0. 

.000138 
.000263 
.000450 
.  000625 
.000775 
.000075 
.001150 
.001313 
.  001363 
.001400 
.001450 
.001500 
.001550 
.001600 
.001638 
.  001675 
.008875 
.  010625 
.011875 
.013000 
.014375 
. 015625 
.016875 
.018250 
. 019625 
.021125 
.022875 
.024500 
. 026250 
.028250 
. 030250 
. 032375 
.034875 
. 037250 
. 040375 
.04311:5 
. 046500 
.050250 
.0625 
.0750 
.0950 
.1475 

Inch. 
0. 

. 000138 
.  'J00125 
.  000187 
.000175 
.000150 
.  000200 
.000175 
.000163 
.000050 
.000037 
.000050 
.  000050 
.000050 
.000050 
.000036 
.000037 
. 007200 
.001750 
.001250 
.001125 
.001375 
.001250 
.001250 
.  001375 
. 001375 
.  001500 
.  001750 
.  001625 
.001750 
.002000 
.002000 
.002125 
. 002500 
.  002375 
. 003125 
.  002750 
. 003375 
.  003750 
. 012250 
.0125 
.0200 
.0525 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

0. 

.000013 

.000013 

1    32.000 
,     33,000 
3t.000 
'     85,000 
3(i.000 
37,000 
88, 000 
39,000 
40, 000 
41,000 
42,000 
4:i.  000 
44.000 
45, 000 
40,000 
47,000 
48. 000 
49.000 
50, 000 
51,000 
.')2, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62.000 
64,000 
66, 000 
67,490 
60.600 

1 

. 

' 

50,830 

Elastic  limit. 

■ 

1 



1 

1 
1 

1 

1 

. 

89,300 

Tt'nnio  Rtren;:tli. 

Load  at  time  of  rupt  ure. 

Elongation  per  inch  after  ruptare,  ".2088. 

Elongation  of  inch  sections,  'Ml,  'M6,  ''.21  (".52  fractured  section), 
".22,  ".21,  ".15,  ".09. 

Area  at  fracture,  l".19x".38  =  .452  square  inch. 

Contraction  of  area,  40.1  per  cent. 

Appearance  of  fracture  silky,  with  trace  of  granulation,  spongy 
center. 
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No.  501. 

Marks  on  bar,  3637  . . . 

Sectional  area,  1".600  x  ".503  =  .754  sqaare  incb. 


Applied  loads. 


TotaL 


Poundg, 
754 
8,770 
7,540 
11,810 
15,080 
18,850 
22, 620 
2<i.  390 
30,100 
81,000 
32. 000 
3:i,  000 
34,UOO 
3.">,  000 
30. 000 
37, 000 
38,  UOO 
80,000 
40, 000 
41.000 
42.000 
43,000 
44,000 
45, 0(;0 
40,  OUU 
47,  i){iO 
48.000 
40, 000 
50,000 
51,000 
52,000 
5:1,000 
54, 000 
65,000 
56,000 
57.000 
58,000 
59.000 
60,000 
62,000 
64.000 
60,000 
67,260 
61,000 


Per  sqaare 


irsaai 
Jncn. 


Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
35,  UOO 
40,000 


54,380 


89,200 


Elongation 
per  inch. 


Jneh. 
0. 

.000113 
.  ( 002C3 
.  000425 
.UOUOOO 
. 000750 
. 000025 
.001100 
.  001V88 
.001313 
.  001375 
. 001400 
.001403 
.001513 
.001575 
.001625 
.  001603 

.oonoo 

.001763 
. 001838 
.014000 
. 014750 
.OIliOOO 
.017125 
.018500 
. 020125 
.021750 
. 023230 
. 024750 
. 02G625 
. 028025 
.030025 
.  0327:jO 
.  03.")000 
. 037500 
. 040500 
.  043500 
.  046730 
.  O.)037o 
.0(i38 
.0703 
.  097.> 
.  1425 


Successive 

elono^ation 

per  inch. 


Inch. 
}. 

.000113 
.  000150 
.000102 
.  000175 
.000150 
.000175 
.000175 
.000188 
.000025 
.000002 
.  000025 
.000063 
.000050 
.  000062 
.000050 
. 00003H 
.  U00037 
.  000003 
. 000075 
.  002162 
.  000750 
.  001250 
.  001 125 
.001375 
.001625 
. 0016^5 
.  001500 
.  001500 
.  001875 
.OOJOOO 
.  OO.'OUO 
.002125 
.00  .'250 
.  002500 
.  003000 
.  003000 
.  003250 
.0.'3625 
.013425 
.0125 
.0212 
.0450 


Ptermanent 
sot. 


Jnc/i. 


Successive 

permanent 

set. 


0. 


Inch. 


0. 


K^marks. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


Elongation  per  inch  after  rapture,  ".1725. 

Elongation  of  inch  sections,  ".I'J,  'M4,  ."13  (".37  fractured  section, 
".24,)  ".14,  ".13,  'Ml. 
Area  at  fracture,  1".21  x  ".39  =  .472  square  inch. 
Contraction  of  area,  37.4  per  cent. 
Appearance  of  fracture,  fine  granular  center,  silky  edges. 
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No.  502. 

Marks  on  bar,  3637  .... 

Sectional  area,  l'^500  x  ^^504  =  .756  square  inch. 


Applied  loads. 

Eloiijratioii 
per  inch. 

Sacoeaaive 

elongation 

por  inch. 

Permanent 
aet. 

SacceaaiTe 

permanent 

aet. 

Bemarka. 

TotaL 

PAraqoare 
inoli. 

Poundf. 
756 
8,780 
7,560 
11,840 
15.120 
18,000 
22,680 
26,460 
80,240 
82, 000 
38.000 
84,000 
85,000 
86,000 
86,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
43,000 
46,000 
47.000 
48,000 
49,000 
50.000 
61,000 
52,000 
53,000 
54.000 
55,000 
56,000 

PovndM. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 

IneK. 
0. 

.000050 
.  000200 
.000363 
.000513 
.000663 
.000803 
.  001018 
.001163 
.  001263 
.  001325 
.001375 
.001425 
.001500 
.001675 
.003338 
.004625 
.003375 
.007000 
.  000875 
.011000 
.012250 
. 013125 
. 014875 
.  015375 
.016750 
.  018125 
.  019375 
.  020750 
.022875 
.  023750 
.025375 
.  027125 
.028875 
.  03U750 
.032750 
.  035(W 
.  037376 
.040000 
.0475 
.0363 
.0075 
.0800 
.1125 
.1388 

Ineh. 
0. 

.000050 
.000150 
.000163 
.000150 
.000150 
.OOOJOO 
.000150 
.000150 
.000100 
.000062 
.0U0050 
.000030 
.  OOU075 
.000075 
.001763 
.001287 
.000750 
.001625 
.002875 
.001125 
.001250 
.000875 
.001750 
.000500 
.  001375 
.  001375 
.001250 
.  001375 
.  001625 
.001375 
.  001625 
.  001750 
.001750 
.  001875 
. OOJOOO 
.002250 
.002375 
.002625 
.0075 
.0088 
.0112 
.0125 
.0325 
.0263 

Inoh, 
0. 

Inch, 
0- 

Initial  load. 

-.000038    1  -.000038 
1 

1 

• 

-.000025 

.000013 

1 

"""48,*8i6"* 

BlaaUo  Umit. 

Tenaile  atrenfsth. 
Load  at  time  of  ruptore. 

1 

• 

....,,.,. ...1 

57,000 

58.000 
59,000 
60.000 
63,000 
64,000 
66,000 
68^000 
70,000 
70.440 
65,400 

93,170 

Elongation  per  inch  after  rupture,  U'MSOO. 

Elongation  of  inch  sections  {''.37  fractured  section),  ''.23,  ".13,  ".14, 
'MO,  ".19,  ".17,  ".11. 
Area  at  ftacture,  1".23  x  ".40  =  .492  square  inch. 
Contraction  of  area,  34.9  per  cent. 
Appearance  fine,  granular,  radiating  from  a  dull,  spongy  center. 
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No.  421. 

CompreBBion  Test. 
Mark,  3487. 
Length,  ir'.990. 
Diameter,  l'M29. 
Sectional  area,  LOO  square  incb. 
Diameter  of  centers,  ".21,  ''.29. 
Minimum  bearing  surface,  .934  square  incff. 


Applied  loads. 


Totol. 


Poundt. 
l.tXK) 
&,000 
10.000 
15.000 
20,000 
25.000 

ao.ooo 

35,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 


54.000 
.Vj,  000 
5<(,000 
57.000 
6H.000 
5U,00() 
50.800 


Per  sqiuhre 
incn. 


Found$. 
1,000 
5,000 
10,000 
15,000 
211,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 


54.000 
65,000 
50,000 
57,000 
58,000 
50.000 
59,800 


Comprea- 

•ion  por 

iocu. 


JneA. 
0. 

.000110 
.000201 
.  000420 
.  000590 

.000:40 

.0000-iO 
.  001070 
.  001220 
.001800 
.001330 
.001300 
.001410 
. 001430 
.001460 
.001510 
.001540 
.  001580 
.001630 
.001700 
.001800 
.001900 


.004550 

.0080 

.0100 

.0120 

.0130 

.0100 


Saccesftive 

compren- 

sion  nor 

iucb. 


lAv         •  permanent 


Remarkii. 


Inch. 


0. 


.000110 
.000150 
.000160 
. 000170 
.000150 
.0001^0 

.  oooi.:o 

.000150 
.000080 
.  0000.30 
.000030 
.  000(!50 
. 00O020 

.  oooo:iO 
.  oooor>o 

.  000030 
.  000040 
.  000050 
.  000070 
.000100 
.000100 


.  002650 
.  0034r>0 
.  0020 
.  0020 
.0010 
.0020 


Inch. 


Inch. 


0. 


0. 


Tiiltial  load. 


0. 


1 

'. '600020 

•     •■*                  ■            .a> 

.000020 

1 

^taximum  . 

dejleetion  I 

chord  10".  1 

1 

EUfltic  limit. 


Decided  deflection. 


07 
09 
10 
II 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  ori^nal  section pounds. .        r»0, 000 

Compression  per  inch  under  stress  at  elastic  limit Incli . .    0. 001 0:^0 

Ultimate  stren^^h  per  square  inoli  of  urijzinal  section pounds..        50,80o 

Manner  of  failure triple  flexur 


Beut  tlirough  I6O0  without  injury. 
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TESTS   OB*   IROI*  AND   STfifeL. 


No.  422. 

Compression  Test 
Mark,  3637. 
Length,  12^^00. 
Diameter,  rM29. 
SectioDal  area,  1.00  square  iucb. 
Diameter  of  centers,  ''.31,  ''.38. 
Minimnm  bearing  surfsfce,  .887  square  inch. 


Applied  loads. 

Compros- 

flion  per 

iucb. 

SacoessiTe 
compres- 
sion per 
iDcn. 

Pormanent 

set. 

SuccesslTo 

permanent 

set. 

Remarks. 

Total 

Per  aqnarp 
inco. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 

47,000 
48,000 
49,000 

50,000 

61,000 
62,000 

Po^tnds, 
1,000 
5,000 
10.000 
15,000 
20. 000 
25,000 
30, 000 
35.000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45,000 
40.000 

47,000 
48, 000 
40,000 

50,000 

51,000 
52,000 

Inch. 
0. 

.000120 
.000270 
.000430 
.000610 
.  000770 
.000930 
.001100 
.001280 
.001310 
.001360 
.001410 
.001430 
.001470 

Inch, 
0. 

.000120 
.000150 
.000160 
.000180 
.000100 
.000160 
.000170 
.OUOIFO 
.  OOOOjO 
. 000050 
. 000050 
.  000020 
00U040 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

• 

0. 

.000030 

.000030 

1 

Elaatio  limit. 
Ultimate  strength. 

.  001490           . 000fl?u 

. 001530 
.001570 
.  001590 
(    .001650 
)    .005400 
.0080 
.0100 

1 

.000040 

.000040 

.000020 

.000060 

.  003750 

.0026 

.0020 

MMdmum 
defiaetion. 
Chord  10". 

.11 
.16 
.25 

General  9ummary. 

Elasticlimit  per  square  inch  of  oricinal  section pounds..        50.000 

Compression  per  inch  nndcr  stress  nt  elastic  limit inch..    0. 001650 

Ultimate  strencth  per  square  inch  of  original  section pounds..       62.000 

Manner  of  failnre triple  flexure 
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No.  423. 


Cojnpression  Tost. 
Mark,  3C37  . . 
Length,  12''.00. 
Diameter,  l'M29. 
Kectioual  area,  1.00  square  iDcb. 
Diameter  of  centers,  ''.34,  ".36. 
Minimum  bearing  surface,  .893  square  inch. 


Applied  loads. 

Comprcs- 

sioQper 

inoQ. 

Successive 
compres- 
sion per 
inch. 

SaocrsRive 

Total 

Per  sqaare 
incli. 

Permanent  p^.m,anent               Remarks. 
**^*-                net. 

1 

Ptmnd9. 
1,000 
5,000 
10,000 
15,  OyO 
20, 000 
25. 000 
30. 000 
35,  000 
40.000 
41,000 
42, 000 

43,  UOO 

44,  000 
45, 000 
40,000 
47,000 
48,  noo 
49,000 
50,000 
50,500 

50.800 

51,000 
52,000 
52,500 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25.000 
30.000 
35, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48r000 
49,000 
50,000 
60,500 

50,800 

51,000 
52,000 
52,500 

Inch, 
0. 

.000130 
.000300 
.000470 
.000620 
.000780 
.000950 
.001100 
.001200 
.001290 
.001820 
.  001340 
.001370 
.001400 
.001420 
.001480 
.001500 
.  001520 
.001540 
.001500 

C     001610 

\   .0080 

.0090 

.0100 

.0120 

Inch. 

a 

.000130 
. 000170 
.  000170 
.000150 
.000100 
.000170 
.000150 
.000160 
.000030 
.000030 
.  000020 
.000030 
.000030 
.000020 
.000000 
.000020 
.000020 
.000020 
.000020 

.000050 

.000300 

.0010 

.0010 

.0020 

1 
Inch.       1      Inch, 
0.                   0. 

Initial  load. 

0. 

— 



.....  ...... 

.  000010 

.  000010 

El.istio  limit. 

Maximum 
deflection. 
Chord  10". 

Ultimate  strougth. 

1 

.14 
.20 
.  25 
.31 

General  summary, 

Elastic  limit,  per  square  inch  of  orlfrinal  section pnumls . .      50, 500 

Compression  per  inch  nnder  stress  at  elastic  limit Inch...  0.001560 

Ultimate  strength  per  aqaare  inch  of  original  section pimndn..      52,500 

Manner  of  failure triple  flexure 
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TESTS   OP  IROK  AND   STEEL. 


STEEL  SPECIMENS  FROM  THE  SHAFT  OF  THE  ATLANTA, 

No,  503. 

Marks  on  bar,  3639  . 

Sectional  area,  V'A^2  x  ^^504  =  .752  square  inch. 


AppUAd  loads. 

Elongation 
I>er  inch. 

Sacoessive 

elongation 

per  inch. 

Pennanent 
set 

SaccesalTe 

pennanent 

set. 

! 

1 

TotaL 

Per  sqaare 
inch. 

Bamarks. 

Pound: 
752 
3,76C 
7,520 
11,280 
15,040 
18,800 
22,560 
26,320 
30, 080 
31,000 
82, 000 
83,000 
84,000 
35,000 
86, 000 
87,000 
38,000 
8ft,  000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
55,000 
55,590 
50,800 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85^000 
40,000 

Ineh, 
0. 

.000113 
.000263 
.  000413 
.000563 
.  000775 
.000913 
.  001063 
.001263 
.  001300 
.001363 
.001400 
.001438 
.001488 
.018688 
.  019625 
.  021325 
.023125 
. 025125 
.  027375 
.  029875 
.  032125 
.035000 
.038250 
.041750 
.045500 
.049750 
.  054125 
.0650 
.0713 
.0788 
.0900 
.1038 
.1225 
.1738 

Inch. 
0. 

.  000118 
.000150 
.000150 
.000150 
.  000212 
.000138 
.000150 
.000200 
.000037 
.000063 
.000037 
.000038 
.000050 
.017200 
.000937 
.001700 
.001800 
.002000 
.002250 
.  002500 
.  002250 
.002876 
.  003250 
.  003500 
.003750 
.  0042£0 
004375 
.  010875 
.0063 
.0075 
.0112 
.0138 
.0187 
.0513 

IncK, 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000025 

.000025 

•                    *  *  *  * 

40,640 

< 

1 

' 

1 

1 

""73,926'" 

» 

Tensile  strenjrth. 

Load  at  time  of  rapture.  | 

- 

Elongation  per  inch  after  rapture,  0'''.245. 

Elongation  of  inch  sections,  ".14,  ".19,  ".21  (".32  fracrtnred  section, 
".48,)  ".24,  ".21,  ".17. 
Area  at  fracture,  1".18  x  '^38  =  .44S  scuuire  iuch. 
Contraction  of  area,  40.4  per  cent. 
Appearance  of  fracture  fine,  silky. 
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No.  504. 

Marks  on  bar,  3639  .  . 

Sectional  area,  1''.500  x  '^505  =  .757  square  inch. 


Applied  loads. 


Touil. 


Pounds, 
757 
3,785 
7,570 
11, 355 
ir.,UO 
18. 1125 
22, 710 
20, 493 
30, 280 
31,  OUO 
32,000 
33. 000 
34,000 
35,000 
86,000 
37,000 
38,000 
30,000 
40. 000 
41,000 

42,  000 

43,  (00 
44.000 
45, 000 
46,  000 
47, 000 
48,  000 
49, 000 
50,000 
51,000 
52,000 
53.000 
54,000 
53.000 
55,820 
49,000 


Perixmare 
inch. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 


47,560 


Elongation 
per  inch. 


0. 


In^ 


73,740 


.000100 

. 000263 

.000400 

.000600 

.  000763 

.  000925 

.001068 

.001263 

.001288 

.001338 

.001388 

.001438 

.001488 

.001538 

.015000 

.  020125 

.020625 

.022125 

.024250 

.026500 

.028875 

.031750 

.034375 

.037500 

.041250 

.04o.'>00 

.050000 

.055000 

.0663 

.0713 

.0850 

.0975 

.  1250 

.1725 


I 


Successive ' 

elongation 

per  inch. 


Fermnnenl 
set. 


Sucoessivo 

pei-nuinent 

set. 


KcinarkH. 


Inch. 
0. 

.000100 
.000163 
.000137 
.  000200 
.  000103 
.000162 
.  000138 
.  000200 
.  000025 
.000050 
.  000050 
.000050 
.  O000.>0 
.  OOOOoO 
.  013462 
.  005125 
.  O00')00 
.  001500 
.  002125 
.  002250 
.  002375 
.  002875 
.  002625 
.003125 
.  00375U 
.004250 
. 004500 
.005000 
.0113 
.  0050 
.0137 
.  0125 
.0275 
.0475 


'Inch. 


Inch. 


0. 


0. 


J 


luitiul  load 


0. 


0. 


Ela&tic  limit. 


Tensile  Btfeiipth. 
Load  at  time  of  rupture. 


Elongation  per  inch  after  rupture:  0".2363. 

Elongation  of  inch  sections:  ".15,  'M9,  ".21,  ".24  (".5(]  fractured  sec 
lion),  ".23,  ".17,  ".14. 
Area  at  fracture,  l".10x".38=.441  square  inch. 
Contraction  of  area,  41.7  iier  cent. 
Appearance  of  fracture  silky,  with  traces  of  granulation. 
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TESTS   OF   IRON   AND   STEEL. 


No.  605. 


Marks  on  bar,  3639  . . . 

Sectional  area,  r^503  x  ^^498  =  .748  square  inch. 


Applied  loads. 

Elonsatlon 
per  inoh. 

Sncoeniye 

eloneatioB 

perlnch. 

Permanent 
set 

Sncoessive 

permanent 

set 

Benarlcs. 

Total. 

Per  sanare 
inen. 

PottfUff. 

748 
8,740 
7,480 
11.220 
14.960 
18,700 
22,440 
26,180 
29,920 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
8  J,  000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47.000 
48,000 
49,000 
50,000 
51, 000 
62,000 
53,000 
64,000 
65.000 
66.860 
50,200 

Pcundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch, 
0. 

.000188 
.000263 
.000476 
.000613 
.000763 
.000963 
.  001126 
.001288 
.001350 
.001388 
.  001426 
.001488 
.001600 
.016876 
.018375 
.021000 
.  021376 
.023375 
.025500 
.027625 
. 030000 
.03:1K50 
.  0»5625 
.  038750 
.041875 
.  045875 
.050000 
.055376 
.0638 
.0700 
.0800 
.0913 
.1003 
.1463 

Ineh, 
0. 

.000188 
.000126 
.000212 
.000138 
.000150 
.000200 
.000162 
.000168 
.000062 
.000038 
.000037 
.000063 
.000112. 
.005276 
.001500 
. 002626 
. 000375 
.002000 
.002126 
.002126 
.002375 
.002750 
. 002876 
.003126 
.003126 
.004000 
.004175 
.005376 
.008426 
.0062 
.0100 
.0118 
.0150 
.0400 

Zncft. 
0. 

Inch, 
0. 

• 

Initial  load. 

• 
Blasttolimft 

Tensile  strength. 

0. 

.000018 

.000018 

46,450 

v 

74,670 

Elongation  per  inch  after  yupture,  (KM975, 

EloDgation  of  inch  sections,  ^'.09,  'M5,  ".34  (".46  fractured  section), 
".19,  ".11,  ".12,  ".12. 
Area  at  fracture,  1".16  x  ".38  =  ".441  square  inoh. 
Contraction  of  area,  41  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTS   OP  IKON  AND   STEEL. 

No.  5oe. 

Marks  on  bar,  3639  . . . 

Sectional  area,  1".505  x  ^'^03  =  .757  square  inob, 
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Applied  loads. 

XIonsatloB 
per  mob. 

Sacoessive 

elongation 

perlnch. 

Peimanent 
•et 

# 

SaooeaaiTO 

permanent 

aet. 

Rematka. 

TotaL 

PerMoare 
incuL 

Poundi. 
767 
8,786 
7,670 
11,866 
15,143 
18,025 
22,710 
26,406 
80,280 
81.000 
82.000 
83,000 
84.000 
85.000 
86,000 
37,000 
88,000 
88,800 
89,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
62.000 
63, 000 
64.000 
65,000 
66,000 
66,840 
61,800 

Powndff. 
1,000 
6^000 
10,000 
15,000 
20,000 
26,000 
80,000 
8^000 
40,000 

Inch, 

a 

.000088 

.000250 

.000375 

.000538 

.000718 

.000875 

.001018 

.001226 

.001238 

.001288 

.001325 

.  001375 

.001400 

.001163 

.001513 

.001550 

.001575 

.006125 

.018750 

.023376 

.023875  . 

.025376 

.027625 

.030250 

.032875 

.035625 

.038875 

.042875 

.047760 

.0550 

.0613 

.0700 

.0788 

.0900 

.1088 

.1463 

7fie^ 
0. 

.000088 

.000162 

.000125 

.000163 

.000175 

.000162 

.000138 

.000212 

.000013 

.000050 

.000037 

.000050 

.000025 

.000063 

.000050 

.000037 

.000025 

.003550 

.013625 

.004625 

.000500 

.001500 

.002250 

.002625 

.002625 

.002750 

.003750 

.003500 

.004875 

.007250 

.0063 

.0087 

.0088 

.0112 

.0188 

.0375 

Inch, 
0. 

Itieh, 
0. 

Initial  load. 

• 

Elaatio  limit. 

Tensile  strength. 
Load  at  time  of  mptnre. 

a 

0. 

61.250 

, 

76.090 

. 

- 

Elongation  per  incb  after  rupture,  0".2050. 

Elongation  of  incb  sections,  'M2,  'M6  (''.44  fractured  section),  ''.27, 
".17,  ".17,  ".15,  ".16. 
Area  at  fracture,  1".21  x  ''.39  =  .472  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Appeari^nce  of  fracture  silk^,  slightly  granular.    Irregulq^r  surface, 
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TESTS    OF    IRON    AND    STEEL. 


No.  507. 

Marks  on  bax*,  3641 . 

Sectional  area,  1".604  x  ".497  =  .747  square  inch. 


Applied  loads. 

t 

EloDgatlon 
per  inch. 

Sacceaaive  { 

1 

Permanent 

aeu 

• 

Succeulve 

permanent 

aet. 

Bemarka. 

Total. 

Per  Maare 
inch. 

elonf^ation 
per  inch. 

Pound*. 
747 
8,735 
7,470 
11,205 
14.940 
18. 675 
22. 410 
20, 145 
20.880 
31,000 
82,  (KM) 
83,000 
34, 000 
85,000 
36,000 
37,000 
38,000 
30,000 
40,000 
40.600 
41,000 
42. 000 
43, 000 
44,000 
45.000 
46,000 
47, 000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57, 000 
58,000 
59.000 
60,000 
61, 000 
62, 000 
62. 900 
55,200 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25. 000 
30,000 
35,000 
40,000 

Inch. 
0. 
.000138 
.000263 
.000438 
.00061;) 
.000763 
.000938 
.001113 
. 001275 
.001338 
.001388 
.  001425 
.  001488 
.  001525 
.  001575 
.001638 
.  001700 
.001750 
.001825 
.001863 
.002500 
.003200 
.011763 
. 012875 
. 014375 
.015875 
. 017500 
.  010375 
.021125 
.  023250 
. 025376 
.027875 
.030500 
.033125 
.036250 
.040000 
.044375 
.048760 
.055000 
.0063 
.0768 
.0925 
.1850 

Ineh. 
0. 

.000138 
.  000r.'5 
.000175 
.000175 
.  0001 JO 
.000175 
. 000175 
.000162 
.0OUO63 
.  OUOOSO 
000037 

ouooo:^ 

.000037 
.000050 
.000063 
.  000002 
.  000050 
.  000075 
. 000038 
.000637 
. 000700 
.008563 
.001112 
.  OoioOO 

Ineh. 
0. 

"".'600013 

Ifieh. 
0. 

Initial  load. 

.  000013 

.000013 

c. 

• 

1 
• 

1 
1 

Elaatio  limit. 

54,350 

« 

' 

1 

1 

r 

1 

.00150J 
.00102,i 
.00IK75 

.001750 

.  002125 

.002125 

.U0J500 

.  00L6-25 

. 002G25 

.003125 

.  003750 

.004375 

.004375 

.  006250 

.0113 

.0100 

.0162 

.  0425 

■  "■••  ••••• 

i 

Tenaile  atrength. 

Load  at  time  of  rapture. 

•••••"   ---• 

84/200 

Elongation  per  inch  after  rupture,  0".192o. 

Elongation  of  inch  sections,  'M2,  ".IG  (".52  fractured  section),  ''.23, 
'M5,  M3,  'M2,  Ml. 
Area  at  fracture,  l'M6  x  ''.38  =  .441  square  iucli. 
Contraction  of  area,  41  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


TESTS   OP   IRON  AND   STEEL: 
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Ko.  508. 

Marks  on  bar,  3641 .  • 

Sectional  area,  I'^SOO  x  ''.498  =  .747  square  incli\ 


Applied  loads. 

Elonjcation 
per  inch. 

1 

SncceMive 

elonj^ation 

per  iDch. 

1 

Inch. 
0. 

. 000125 
. 000150 
.000150 
.000150 
.  000175 
.000150 
.000188 
. 000162 
.  000050 
.000038 
.  0UOO62 
.(00U50 
.000038 
.000050 
.  000050 
.000050 
.000050 
.  000037 
.  00U038 
.  000050 
.000037 

Permanent 
set 

Sacoessive 
permanent 

BOt. 

Bemarks. 

TotaL 

Per  square 
inch. 

Poundi, 

747 

3,735 

7,470 

1 1, 205 

Poundii. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30, 000 
35,000 
40,000 

Inch. 
0. 

.000125 
.  000275 
.000425 
.000575 
.000750 
.000900 
.001088 
.  001250 
. U01300 
.001338 
.001400 
.00145C 
.  OOUbft 
.001538 
. 0015^8 
.001638 
.001G88 
.001725 
.001763 
.001813 
.001850 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

0. 

1    14,040 
18,  675 
22,410 
20. 145 
.  20, 880 
31  000 

.000013 

.oooois 

32. 000 

33  000 

34  000 

35, 000 

1     BG,  000 

37,000 

^{K  000 

Elasdo  limit 

1 

- 

1     30  000 

40, 000 
41,  000 

• 

!     42, 000 

1     43, 000 

""'68,' 966" 

<    4>,  OOO 

.  OOIOOO           .  000050 
.  008688          .  AuTiTxfi 

1     45. 000 

46,000 

.  Ol'7400 
. 027875 
. 029000 
.031125 
.033500 
.036250 
.040000 
. 043000 
.  04G25U 
.050875 
.055125 
.0075 
.  0775 
.  08:.0 
.  0975 
.1138 
.1638 

.018712 

. 000475 

.001125 

. 002125 

.002375 

.  002750 

.003750 

.003000 

.  003250 

.004625 

.004250 

.  012375 

.0100    • 

.0075 

.0125 

.0163 

.0500 

47,000 

1     4K.  000 

-»•••  ••••-- 

1 

49,  000 

50. 000 

1     51,000 

'     52. 000 

1     53,000 

1    54, 000 

55,000 

1 

50,000 

57,000 
58,000 

*" 

59,000 

Tensile  strength. 
Load  at  time  of  mptore. 

60,000 

61,000 
61,940 
55,500 

82,920 

EloDgation  per  iDch  after  rupture,  0'^2325. 

Elongation  of  inch  sections,  ".15,  'M7,  ''.18,  ".21  (".52  fractured  sec- 
tion), ".24,  ".22,  ".17. 
Area  at  fracture,  1".19  x  ".38  =.452  square  inch. 
Contraction  of  area,  39.5  per  cent. 
Appearance  of  fracture  silky,  slightly  granular,  fine  lamination. 

S.  Ex.  36 61 


962 


TESTS   OF   IRON   AND   STEEL 


No.  509. 


Marks  on  bar,  3641 . .  . 

Sectional  area,  1''.444  x  ".495  =  .715  SQuare  inch 


Applied  loads. 


Total.     ^^""iSJSf" 


Poundt, 

715 
8,675 
7,150 
10,725 
14, 800 
17,875 
21,450 
25,025 
28,600 
80,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36, 000 
87,000 
87,500 
88,000 
39,000 
40, 000 
41, 000 
42.000 
43,000 
44.  000 
45, 000 
46, 000 
47, 000 
48.000 
49,000 
50,000 
51, 000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57, 000 
58,000 
59,000 
60,000 
60,800 
53,800 


PoundM, 
1,000 
5,000 
10. 000 
15.000 
20,000 
25, 000 
30,000 
35,000 
40, 000 


50,350 


83,030 


EloDfration 
permcb. 


Inch, 
0. 

.000126 
.000288 
.000425 
.000600 
.  000750 
.000925 
.001100 
. 001275 
.  001338 
.001388 
. 001425 
.  001475 
.  001525 
.  001588 
.001638 
.001763 
. 003000 
. 005625 
.  007500 
. 009875 
. 012500 
. 014000 
. 015625 
.  017500 
.019250 
.021000 
.  023125 
. 025250 
.  027500 
.  030125 
. 03J750 
.  036000 
.039625 
.0^375 
.047500 
.053125 
.0625 
.0713 
.0813 
.0963 
.1425 


Successive 

eloDKntion 

per  iuch. 


Inch, 
0. 

.  000125 
.000103 
.000137 
.000175 
. 000150 
.  000175 
. 000175 
. 000175 
.000063 
. 000050 
.  000037 
.000050 
. 000050 
.000063 
. 000050 
.000125 
. 001237 
.  002025 
.001875 
. 002375 
. 002625 
.001500 
.  001626 
.  001875 
. 00175« 
.  001750 
.  002125 
.  002125 
. 002250 
. 002625 
.  002625 
. 003250 
.  003625 
. 003750 
. 004125 
.  005625 
.  000375 
.0088 
.0100 
.0150 
.  0462 


Permanent 
'  set. 


SaooesaiTe 

permanent 

set. 


Inch. 
0. 


Inch, 


0. 


.000013 


.000013 


Bemads. 


Inltialload. 


Elaatio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


Elongation  per  inch  after  rapture,  0^.2050. 

Elongation  of  inch  sectiony,  ".18,  ".19,  'M6,  'M5,  ".24  (".49  fract- 
ured section),  ".13,  ".10. 
Area  at  fracture,  1".13  x  ".37  =  .418  square  inch. 
Contraction  of  area,  41.5  per  cent. 
Appearance  of  fracture,  spongy  center,  granular  at  either  side. 


TESTS   OF   IRON   AND   STEEL 
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No.  510. 
Marks  on  bar,  3641  .... 
Sectional  area,  l'^500x''.500  =  .750  sqaare  inch. 


Applied  loads. 

Slonsation 
permch. 

SaccesslTe 

eloDffation 

per  inch. 

Permanent 
set. 

SaoceMlve 
permanent 

set 

Totid. 

Per  square 
inch. 

Remarks. 

Poundt. 
750 
3,750 
7,600 
11,250 
16^000 
18,750 
22,500 
26,250 
80,000 
81,000 
82,000 
83,000 
84,000 
85.Q00 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62.000 
62,660 
65,000 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,600 
26,000 
80,000 
86,000 
40,000 

Ineh. 
0. 

.000)13 
.00U263 
.000425 
.000600 
.000750 
.000900 
.001075 
.001250 
.001300 
.001350 
.  001400 
.001463 
.  001513 
.  001575 
.001675 
.008000 
.  010500 
.011500 
.  013125 
.014500 
.  016000 
.  017500 
.019250 
.020750 
. 022875 
.  024750 
.026875 
.0290V0 
.031375 
.034500 
.  037500 
.040375 
.043875 
.  048125 
.0503 
.0625 
.0688 
.0775 
.0875 
.1113 
.1500 

Ineh, 
0. 

.000113 
.000150 
.000162 
.000175 
.000150 
.000150 
.000175 
.  000176  . 
.000050 
.000050 
.000050 
.000063 
.000050 
.0C0062 
.  000100 
.006325 
.002500 
.  001000 
.001625 
.001375 
.  001500 
.  001500 
.001750 
.001500 
.  002125 
.  001875 
.  002125 
.  002125 
.  002375 
.  003125 
.003000 
.002875 
.003500 
.004250 
. 008175 
.  0062 
.0063 
.0087 
.0100 
.0238 
.0387 

Inch. 
0. 

Ineh. 
0. 

Initialload. 

0. 

* 

1 

•••••■«•••■• 

.000038 

.000038 

•                                                                                              a 

. 

'"48,066"" 

Elastic  limit. 

.._.. .«._.!        

........... .[.... ........ 

• 

"" 

* 

..f... ...... 

83,650 

Tenalla  strength. 
Load  at  time  of  rupture. 

Elongation  per  inch  after  rapture,  0''.2325. 

Elongation  of  inch  sections,  'M6  (''.53  fractured  section),  ".22,  ".15, 
".21,  M7,  ".26, 'M6. 
Area  at  fracture,  1".15  x  ''.36  =  .414  square  inch. 
Contraction  of  area,  44.8  per  cent. 
Appearance  of  fracture,  silky,  with  trace  61  granulation. 
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TESTS   OF   IRON   AND   STEEL. 


ITo.  424. 

Compression  Test. 

Marks,  3639. 

Length,  12  ^'.00. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Diameter  of  centers,  ''.38,  ".40. 

Minimum  bearing  sarface,  .874  sqaare  inch. 


Applied  loads. 


Total. 


Pound*. 

1,.000 
6,000 
10, 000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 


43,000 

44,000 
45,000 
45,700 


Per  Bonare 
incli. 


PoundB. 

1.000. 

5,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 


43,000 

44,000 
45,000 
45^700 


Compree- 

sion  per 

inch. 


Inch. 
0. 

.000120 
.000270 
.000410 
.  000580 
.000750 
.000910 
.001090 
.001270 
.001290 
.001320 


.001360 

.004010 

.0080 

.0110 

.0170 


Snccesaive 

compres- 

Bion  per 

iocn. 


Inch. 
0. 

.000120 
.000150 
.000140 
.000170 
. 000170 
.00016^ 
.000180 
.000180 
.000020 
.000030 


.000040 
.003550 
.003000 
.0030 

.ooeo 


Fermanent 
Bet. 


I  Snccessivo 
permanent 
set. 


BemarkB. 


Inch. 


0. 


0. 


000020 


Ilaximum 
deflection 
chordlO". 


.02 
.10 
.14 
.31 


Inch, 


0. 


.000020 


Initial  load. 


ElaBtic  limit. 


Ultimate  strength. 


General  eummary. 

ElasticlimitperBqiiareiQch  of  original  section poands..     43,000 

Compression  per  inch  nnder  stress  at  olostio  Mmit Inch..  0.001360 

Ultimate  strength  per  square  inch  of  original  Bection pounds..      45.700 

Hanner  of  failure triple  flexure 


TESTS   OP   IRON  AND   STEEL. 
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Ko.  425, 

Compression  Test 
Marks,  3639  . . 
Length,  ir'.996. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqnare  inch. 
Diameter  of  centers,  '^37,  ''.37. 
Minimum  bearing  surface,  .892  square  inch. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
30.000 
35.000 
40. 000 
41.000 
42,000 
43.000 
43.500 
44, 000 
44,500 
45, 000 
45,500 
46, 000 
46,500 
46,700 
47, 000 
47,500 


4H,000 
49, 000 
49,300 


Per  square 
incn. 


Poundt. 
1.000 
5,000 
10, 000 
15,000 
20.  000 
25,000 
30,000 
85,000 
40, 000 
41.000 
42,000 
43,000 
43,500 
44, 000 
44,500 
45, 000 
45,500 

46,  000 
46, 600 
46,700 

47,  000 
47.500 


48,000 
40,000 
49,300 


Compres* 
sion  per 
inch. 


Ineh, 

a 

.000120 
.000300 
.000460 
.000610 
.000800 
.000050 
.  001130 
.001300 
.001320 
.001360 
.001400 
.  001420 
.001450 
.001460 
.001480 
.  001500 
.001510 
.001510 
.001500 
.001600 
.  002260 


. 003460 
.0070 


Saccessive 
compres- 
sion per 
inch. 


Ineh, 

0. 

.000120 
.000180 
.000160 
.000150 
.000190 
.000150 
.000180 
.OQ0170 
.000020 
.000040 
.000040 
.000020 
. 000030 
.000010 
.000020 
.000020 
.000010 

0. 

.000010 
.000100 
.000660 


.001200 
.003540 


Permanent 
set. 


Inch. 


Soccessive 

permanent 

set. 


Remarks. 


0.        0. 

1 

1 

...... ......i...... ...... 

1 

.000010  .   .000010 
.000020  i   .000010 
1 

!;;;;!;i!;!!i:::;];:!::;! 

t 

•  .  ....  * 

1 

1 

1 

Inch. 

Initial  load. 


Elastic  limit 


Maximum 
deflection. 
Chord,  10". 

.01 

.04 


Ultimate  ttrength. 


General  summary, 

Elasticllmitper  sqnare  inch  of  original  section ponnds..     46,700 

Compression  per  inch  nnder  stress  at  elastio  limit inch..  0.001300 

Ultimate  strenf^th  per  square  inch  of  original  section ...ponnds..      4i^,800 

Manner  of  failure triple  flexure 
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TESTS   OF   IBON  AND   STEEL. 


No.  424. 

Compression  Test. 

Marks,  3639. 

Length,  12  ''.00. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inck. 

Diameter  of  centers,  ".38,  ".40. 

Minimum  bearing  surface,  .874  square  inch. 


Applied  loada. 

Compms- 

•ion  per 

incn. 

Saccessive 
compres- 
sion per 
iocn. 

1 

Saccessive  1 

Total 

Persqnare 
inch. 

Permanent  pennanenti 
"®'-               set 

; 

« 

Poundi. 
1,.000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 
45»700 

Pounds, 
1,000. 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 
45^700 

Inoh, 
0. 

.000120 
.000270 
.000410 
.000580 
.000750 
.000910 
.001090 
.001270 
.001290 
.001320 

<.  001360 

>.  004910 

.0080 

.0110 

.0170 

Inch. 
0. 

.000120 
.000150 
.000140 
.000170 
.000170 

.oooiod 

.000180 
.000180 
.000020 
.000030 

.000040 

.003550 

.003090 

.0030 

.0060 

Inch. 
0. 

Inch. 

0. 

Initial  load. 

• 

ElasUo  limit. 
Ultimate  strength. 

0. 

.000020 

.000020 

Ifoximum 
dejleetion 
chordlQ". 

.02 
.10 
.14 
.31 

General  tummary. 

Elastiolimltper  square  inch  of  original  section ponnds..      43,000 

Compression  per  inch  nnder  stress  at  elastic  Umit inch..  0. 001360 

Ultimate  strength  per  square  inch  of  original  section pounds..     4&.700 

Manner  of  failure triple  flexore 
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No.  425. 

Compression  Test 
Marks,  3639 . . 
Length,  ll'^996. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqnare  inch. 
Diameter  of  centers,  ''.37,  ".37. 
Minimum  bearing  sarface,  .892  sqnare  incli. 


Applied  loftda. 


Total. 


Pounds. 
1.000 
6.000 
10.000 
15.000 
20.000 
25,000 
30.000 
35,000 
40. 000 
41.00U 
42,000 
43.000 
43,500 
44, 000 
44.500 
45,000 
45.500 
46,000 
40.500 
46,700 
47,000 
47,500 


4A.000 
49, 000 
49,300 


Per  sqnare 
inca. 


PoundM. 
1.000 
5,000 
10,000 
15,000 
20,  000 
25,000 
30,000 
85.000 
40, 000 
41. 000 
42,000 
43,000 
43,600 
44, 000 
44,  500 
45,000 
45,500 
46,000 
46,500 
46, 700 
47, 000 
47,500 


48,000 
40, 000 
49,300 


Comprea- 
aion  per 
inch. 


Inoh. 
0. 

.000120 
. 000300 
.000460 
.000610 
.000800 
.000950 
.  001130 
.001300 
.001320 
. 001360 
.001400 
. 001420 
.  001450 
.001460 
.001480 
.  001500 
.001510 
.001610 
.001500 
.001600 
.002260 


.003460 
.0070 


SnccessiTe 
comprea* 
aion  per 
inch. 


Inch, 
0. 

.000120 
.000180 
.000160 
.  000150 
.000190 
.000150 
.000180 
.000170 
.000020 
.000040 
.  OOU040 
. 000020 
.  000030 
.  000010 
.000020 
.000020 
.000010 
0. 

.000010 
.000100 
.OOOOGO 


.001200 
003640 


Permanent  5?fS!!?ll?I 


ftOt. 


permanent 
aet. 


Kemarks. 


Inch. 


0. 


Inch. 


0. 


Initial  load. 


000010    , 
000020    I 


.000010 
.000010 


I  Elastic  limit. 


Maocimum 
deiUctwn, 
Chord,  10". 

.01 

.04 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds. .     JJtJJO 

Compression  per  inch  nnder  stress  at  elastio  limit inch..  0*001500 

Tlltimate  strength  per  sqnare  inch  of  original  section ...ponnds..      4»,  800 

Manner  of  faUnre triple  flexure 
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TESTS   OF   IRON   AND   STEEL. 


No.  426. 


Compression  Test 
Marks,  3641. 
Length,  11''.98. 
Diameter,  l'M29. 
iSectional  area,  1.00  sqaare  inch. 
Diameter  of  centers,  ''.32,  ''.33. 
Minimum  bearing  surface,  .914  square  inch. 


• 

Applied  loads. 

Compres- 
sion per 
inoh. 

Sacoessive 
compres- 
sion per 
inch. 

Permanent 
set. 

SneoessiTe 

permanent 

set. 

Kemarks. 

TotaL 

Per  sqaare 
iiion. 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 

48,500 
49,000 
50,000 
51,000 
52,000 
52,300 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25, 000 
30, 000 
85,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 

48,500 
49,000 
50,000 
51,000 
52,000 
.    52,300 

hush. 
0. 

.  000140 
.000290 
.000470 
.000620 
.000780 
.  000970 
.001110 
.001280 
.001320 
.001360 
. 001400 
.001420 
.001460 
.  001520 
.001600 
.001080 

.004970 

.0080 

.0100 

.0120 

.0140 

.0160 

Inch, 
0. 

.000140 
.000150 
.000180 
.000150 
.000160 
.U0O19U 
.000140 
.000170 
.000040 
.000040 
.000040 
.000020 
.000040 
.000060 
,000080 
.000080 

.003290 

.003030 

.0020 

.0020 

.0020 

.0020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElasUo  limit 

• 

Ultimate  strength. 

.000010 

.000010 

.000040 

.000030 

.000130 

.000090 

if oan'mum 

defieetion 

chord,  10". 

.02 

.06 

.09 

.13 

.18 

.25 

General  summary . 

Elastic  limit  per  square  inch  of  original  section .pounds..      45,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0. 001460 

Ultimate  strength  per  square  inch  of  original  section pounds..      52,300 

Manner  of  failure triple  flexure 


I 
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8TEEL  SPECIMENS  FROM  THE  SBAFT  OF  THE  CHICAGO. 

No,  511. 

Marks  on  bar,  3,656 . 

Sectional  area,  r^500  x  ^'.503  =  .754  square  inch. 


Applied  loade. 


Total. 


Pounda. 

754 
8,770 
7,640 
11,810 
15^080 
18,850 
22,620 
26,800 
80,100 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87.000 
88, 000  . 
89,000 
40,000 
40,600 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58. 000 
69,000 
60,000 
61, 000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
71,040 
65,400 


Per  sqnare 
inoli. 


PoundB. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
40,000 


53,040 


94,220 


EloDgAtion 
per  inoh. 


Inch. 
D. 

.000100 
.000250 
. 000413 
.000575 
. 000738 
.  000888 
.001063 
.001250 
.  001275 
.001313 
.001350 
.001400 
.  ()O140.{ 
.001513 
.001503 
.001613 
.  001075 
.  001775 
.004750 
.  005750 
.008375 
.  009625 
.  010125 
.012500 
.  013625 
.  014625 
.  015750 
. 017125 
.  018375 
.010875 
.  021250 
.  022750 
.  024375 
.  025875 
.027750 
.029625 
.  031625 
.033G25 
.  036250 
.038375 
.041375 
.  044500 
. 047250 
.051000 
.0563 
.0625 
.0688 
.0750 
.0850 
.10J8 
.1163 


Snccefwive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000150 
.000163 
.000162 
.000163 
.000150 
. 000175 
.000187 
.000025 
. 000038 
.  000037 
.000050 
.000063 
.000050 
.000050 
.  000050 
.  000062 
.000100 
. 002975 
.  001000 
.  002625 
.  001250 
.000500 
.  002375 
.001125 
. 001000 
. 001125 
.  001375 
.  001250 
.001500 
.001375 
.  001500 
.  001625 
.001500 
. 001875 
.001875 
.002000 
.  002000 
.  002625 
.0Qlt!l25 
. 003000 
.003125 
. 002750 
.  003750 
.0053 
.0062 
.0063 
.0062 
.0100 
.0188 
.0125 


Fermanent 
set 


Saccesslve 

permanent 

aet 


Remarks. 


Inch. 


0. 


0. 


.0 


Inch, 


0. 


Initialload. 


Elaatic  limit. 


Ultimate  Btren^. 
Load  at  time  of  raptare. 


Elongation  per  inch  after  rapture,  (^'.1488. 

Elongation  of  inch  sections,  "M.  ''.06,  'MO,  ".18  (".47  fractured  sec- 
tion), ".13,  ".09,  ".10. 

Area  at  fracture,  1".22  x  ".39  =  .470  square  inch. 

Contraction  of  area,  36.9  per  cent. 

Api>earance  granular,  radiating  from  spongy  spot  ^"  from  center, 
silky  edges.- 
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No.  612. 

Marks  on  bar,  3656  .  . 

Sectional  area,  r'.502  x  ''.505  =  .758  square  iucb. 


Applied  loads. 


Total. 


Poundi. 
758 
8,790 
7,580 
11,870 
15,160 
18,950 
22,740 
26.530 
80, 820 
82,000 
83,000 
84,000 
85.000 
86.000 
87,000 
88,000 
89,000 
40, 000 
41.000 
12,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67, 000 
68, 000 
69, 000 
70,000 
71.000 
71, 170 
64,000 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
80, 000 
85,000 
40,000 


59,370 


93,890 


Elongation 
per  inch. 


0. 


Inch, 


.  000100 
.000250 
.000413 
. 000575 
.  000738 
.000888 
.  001050 
.001213 
. 001313 
.001350 
.  0013P8 
.  001438 
.  001488 
.  001525 
. 001575 
. 001625 
. 001650 
. 001700 
.001750 
.001800 
.001850 
.0019.S8 
.014875 
.  015250 
.015875 
.017125 
.  018500 
.  019875 
.  021250 
.  022625 
.02411!5 
.025875 
. 027625 
.  029750 
.  031500 
.  033750 
.  036000 
.038250 
.  040875 
.044000 
.  046875 
.0538 
.0575 
.0625 
.0688 
.0750 
.0863 
.1063 
.1175 


Sacceosive 

elongation 

per  inch. 


Ineh. 
0. 

.000100 
.  000150 
.  000163 
.  0001I.2 
.000163 
. 000130 
.000162 
.  000103 
.(H»0100 
. 000037 
. OOOOUH 

.  i)Ou(tr)0 

.  0()()(»54) 
. 000037 
.0000:0 

.  liOoorH) 

.  000*. 2.3 
. 000050 
. 000050 
.  000050 
.  000050 
.  000088 
.012937 
. 000375 
.  00(»b25 
.001250 
. 001375 
.001375 
. 001375 
. 001375 
.001500 
.  001750 
.  001750 
.  002125 
.  001750 
. 002250 
.  002250 
.002250 
.  002625 
.  003125 
.  002875 
.  006925 
.0037 
.0050 
.0063 
.0062 
.0113 
.0200 
.0112 


Pennanen 
Betb 


#  SnccemiTe 
permanent 
Bet. 


Kemarks. 


0. 


Ineh. 


0. 


Inch, 


0. 


0. 


Initial  load. 


Elastic  limit 


Ultimate  strength. 
Load  at  time  of  mpture. 


Elongation  per  inch  after  rupture,  0'M513. 

Elongation  of  inch  sections,  ".12,  ".29  (".33  fractured  section),  ".12, 
".10,  ".09,  ".09,  ".07. 
Area  at  fracture,  1".19  x  ".38  =  .452  square  inch. 
Contraction  of  area,  40.4  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 
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No.  613. 
Marks  on  bar,  3656  . .  . 
Sectional  area,  1".600  x  ''.503  =  .754  square  inch. 


Applied  loads. 

EloD^ation 
per  inch. 

Sacootsive 

eloDgation 

per  inch. 

Permanent 
set. 

Soccessive 

permanent 

set. 

Kemarks. 

Total. 

Per  aqnare 
incn. 

Pound*. 
754 
8,770 
7,540 
11,310 
15,080 
18.850 
22,  C20 
20, 300 
30, 100 
31.000 
32,  OOU 
83, 000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42, 000 
42,800 
43.000 
44.000 
45, 000 
46.000 
47,000 
48.000 
49.000 
50,000 
51.  000 
52,000 
53, 000 
54,000 
S.^,  000 
50,000 
57,000 
58,000 
59,000 
60.000 
61, 000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
72,400 
65,600 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 

Inch. 
0. 

.000123 
.000275 
.000425 
.000600 
.000703 
.OOOtfIS 
.001088 
.  001263 
.001300 
.00l:.50 
.OONOO 
. ( 01438 
.001188 
.  0015LI5 
. 001575 
.001625 
.001075 
.001725 
.001775 
.001825 
.001850 
. 007250 
.010375 
.011875 
.012875 
. 014000 
.015125 
. 010275 
.0175U0 
.018875 
. 020125 
. 021625 
.023125 
. 024750 
. 026375 
.0jfiJ2r 
.029875 
.  031875 
.033750 
.  036250 
.0,'{8.'>00 
. 041250 
. 043750 
.  047125 
.050125 
.054125 
.0613 
.0675 
.0750 
.0838 
.0963 
.1138 

Inch. 
0. 

.000125 
.000150 

.  oooino 

1 
Inch.            Inch. 
0.                   0. 
........I 

InitUlload. 

0. 

<:■ 

.  000175 
.000163 
.000150 
.000175 



Elaatic  limit 

Tenailo  strength. 
Load  at  time  of  mptnre. 

...... ...... 



.000175 

.000037 

. 0O0U5O 

. 000050 

.000038 

.000030 

.  000037 

.  000050 

.OOUOSO 

.  OliOOoO 

. 000050 

.000.)50 

.000050 

. 000025 

.0054U0 

.013125 

. 001500 

.  OOltOO 

.  001125 

.001125 

.001250 

.001125 

.001375 

.001250 

.001500 

.001500 

. 001625 

.001625 

. 001750 

.001750 

.002000 

.001875 

.002500 

.002250 

.002750 

.002500 

.003375 

.003000 

.004<»00 

.  007175 

.0062 

.0075 

.0088 

.0125 

.0175 

.000025 

.000025 

•••••-••••-• 

■\ -  • 

66,760 

««•*■•  •••■■■ 





""'" 

• 

96^020 

Elongation  per  inch  after  rupture,  'M438. 

Elongation  of  inch  sections,  ''.08,  ".07,  ".10,  ".09,  ".18  (".43  fractured 
section),  ".12,  ".08.  ^        »        »        »  v 

Area  at  fracture,  l".2l  x  ".38  =  .460  square  inch. 

Contraction  of  area,  39.0  per  cent. 

Appearance  silky,  40  per  cent,  granular  radiating  from  spongy  center. 
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TESTS    OF   IRON   AND   STEEL. 
No.  614. 


Marks  on  bar,  365G  .... 

Sectional  area,  V\504t  x  ''.503  =  .756  square  inch 


Applied  loada. 


Total.  i^-^'^X."" 


Pounds. 

756 
780 
560 


11 

15, 

18 

•22 

26, 

80 

82, 

33, 

34, 

85, 

8(; 

37 

88, 

30, 

40, 

41 

42, 

43 

44 

45, 

46, 

46, 

47, 

48, 

49, 

50 

51 

52, 

53, 

54, 

55 

5ft 

57 

58, 

59, 

60, 

61 

62, 

63, 

64, 

65, 

66, 

67 

68, 

69, 

70, 

71 

72 

73 

73 

65, 


840 
r20 
900 
680 
460 
240 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
000 
000 
000 

ouo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
450 
600 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 


59,520 


97, 160 


Elongation 
per  inch. 


Inch, 

0. 

.000125 
.000275 
.000438 
.000600 
.000788 
.000925 
.001100 
.001275 
. 001350 
.  001425 
.001463 
.  001500 
. 001550 
.001588 
.  001037 
.OOIG^ 
.  001725 
.001775 
.  001825 
.00186d 
. 001013 
.  001988 
.002113 
.010000 
.  012375 

'  .013250 
.  0U625 
.015375 
. 016750 
.017875 
.  019375 
.  020875 
.  022375 
. 023875 
. 025500 
.  027250 
. 029125 
.  031250 
.  033125 
.  035375 
.  037875 
.  040025 
.  043500 
.  046625 
.050000 
.0563 
.0625 
.0663 
.0763 
.0850 
.1013 
.1338 


Sacceseive 

elon}^ation 

per  mcb. 


IncJi. 
9. 

.000125 
.000150 
.000163 
.000162 
.000188 
. 000137 
.  000175 
.000175 
.000075 
. 000075 
.  000038 
.000037 
.  000050 
.000038 
.  000049 
.  000051 
.000037 
.000050 
.000050 
. 000038 
.000050 
.000075 
. 000125 
.007887 
.002337 
.  000875 
.  001375 
. 000750 
.  001375 
.001125 
.001500 
. 001500 
.  001500 
. 001500 
.  001625 
.  001750 
.001875 
.002125 
.  001875 
.002250 
.  002500 
.002750 
.  002875 
.003125 
.003375 
.0063 
.0062 
.0042 
.0100 
.0087 
.0163 
.0325 


PenoDanent 
set. 


!  Saccosslve 
permanent 


Bemarka. 


Inch. 


0. 


Inch. 


0. 

.  i 

1 

.000025          .000025 

1 

1 





.. 

■ 

« 

I 

Initial  load. 


Slastio  limit 


Tensile  strength. 

Load  at  time  of  mptnreu ' 


Elongation  per  inch  after  rupture,  ".1738. 

Elongation  of  inch  sections,  'M4,  'MO,  ".10,  ".12,  'M7  (".50  fractured 
section),  ".17,  ".09. 

Area  at  fracture,  1".1S  x  ".39  =  .460  square  inch. 

Contraction,  39.1  per  cent. 

Appearance  of  fracture,  silky  edges,  40  per  cent.;  granular,  60  per 
cent.:  radiating  from  a  point  ^"  from  edge. 
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Ko.  616. 


Marks  dn  bar,  3711. 

Sectional  area,  1''.600  x  ".605  =  .757  square  inch* 


AppU«d  loads. 


ToUL 


.  757 
8,785 
7,570 
11,855 
15,140 
18,025 
22,710 
20.405 
80,280 
82,000 
83,000 
84,000 
85^000 
80,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48»000 
40,000 
60,000 
61,000 
62,000 
58,000 
64,000 
65,000 
50,000 
57,000 
68,000 
60,000 
60,000 
61,000 
02,000 
63,000 
6<000 
04,800 
66)200 


Per  square 
inon. 


Povnds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 


51,520 


84,940 


Elonsation 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.000400 
.000588 
.000750 
.000888 
.001050 
.001238 
.  001313 
.001363 
.  001413 
.001463 
.001513 
.001550 
.001600 
.001688 
.005500 
.007625 
.009125 
.  012875 
.015000 
.016250 
.017750 
. 019625 
.021125 
.022875 
.024625 
.027125 
. 029625 
.  031750 
.  034375 
.  037625 
.040625 
.044250 
.047500 
.052750 
.0600 
.0688 
.0750 
.0863 
.1038 
.1275 


Sacoesafre 

elongation 

per  inch. 


IndL 
0. 

.000100 
.000150 
.000150 
.000188 
.000162 
.000138 
.000162 
.000188 
.000075 
.000050 
.000050 
.000050 
.000050 
.000037 
.000030 
.000088 
.003812 
.  002125 
.001500 
.003750 
.002125 
.001250 
.001500 
.  001875 
.001500 
.001750 
.001760 
.002500 
.  002500 
.  002125 
.  002625 
.  003250 
.003000 
.  003625 
.003250 
.  005250 
.007250 


S2 
.0113 
.0175 
.0237 


Pennanent 

set. 


Snccessive 

pennanent 

set. 


0. 


Inch. 


0. 


0. 


Inch, 


0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptme. 


Elongation  per  inch  after  rupture,  ".1713. 

Elongation  of  inch  sections,  ".06,  ".08,  ".09,  (".53  fractured  section), 


'M8,  ".15,  ".15,  ".13. 

Area  at  fracture,  1".15  x  ".37  =  .426  square  inch. 
Contraction  of  area,  43.7  per  cent. 
Appearance  of  fracture  silky. 
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TESTS    OF   IRON   AND    STEEL, 


No.   516. 


Marks  on  bar,  3711 . . 

Sectional  area,  1".502  x  ".502  =  .754  square  incl. 


Applied  loads. 


Total. 


Pounds. 
754 
3,770 
7,540 
11,310 
15,080 
18,850 
22.620 
26,890 
30, 160 
32,000 
83,000 
84^000 
85,000 
86,000 
37,000 
88,000 
39, 000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47, 000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56, 000 
57,000 
58,000 
59, 000 
60,000 
61,000 
62,000 
63,000 
64,000 
64,550 
55,300 


Per  Moaxe 
incn. 


Pound*. 
1,000 
5,000 
10.000 
15,000 
20. 000 
25, 000 
30,000 
35,000 
40, 0(10 


43, 770 


85,610 


Elongation 
per  Inch. 


Inch. 
0. 

.000088 
.000250 
.  000438 
. 000563 
. 000738 
.000913 
.  001063 
.  001250 
.  CO 1375 
.001463 
. 002003 
.003G88 
. 007125 
. 009750 
.011500 
. 012000 
.  013000 
.  014375 
. 015750 
.  017250 
.  018760 
.  020250 
. 021875 
. 023625 
.025375 
.027500 
.029376 
.  031500 
. 033875 
.  036250 
.039000 
.041875 
.045625 
. 049125 
.0563 
.0618 
.0688 
.0750 
.0625 
.0038 
.1138 
.1525 


Sacceaaive 

eloDjration 

per inch. 


Inch. 
0. 

.000088 
. 000162 
.000188 
.  000125 
. 000175 
. 000175 
. C00150 
. 000187 
.000125 
.  01)0088 
. 000600 
.  001625 
.  003437 
.  002625 
.  00X750 
.000500 
. 001000 
. 001375 
.  0U1375 
.  001500 
.001500 
.001500 
.  001625 
. CO 1750 
.001750 
.  002125 
.  001875 
.  002125 
.002375 
. 002375 
.002750 
. 002875 
.  003750 
.  003500 
.  007175 
.0050 
.0075 
.0062 
.0075 
.0113 
.  0200 
.0387 


Permanent!  SucceawTe 
'  permanent 
aet. 


Kemarka. 


Inch. 


Inch. 


0. 
0.* 


0. 


Initial  load. 


I 


.000025 


.  000025 


I  Elastic  limit. 


.Tenaile  atrength. 

Load  at  time  of  mptnre. 


Elongation  per  inch  after  rupture,  0".2238. 

Elongation  of  inch  sections,  ".13,  'M5,  ".16,  ".19  (".31  fractured  sec- 
tion,  ".53)  ".20,  ".12. 
Area  at  fracture,  1".12  x  ".37  =  .414  square  inch. 
Contraction  of  area,  45.1  per  cent. 
Appearance  of  fracture  silky. 
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ifo.  517. 

Marks  on  bar,  3711 ... 

Sectional  area,  l".501x'^502=.753  square  inch. 


Applied  loada. 


Total. 


Pounds. 
753 
8^765 
7,630 
11,295 
15, 060 
18,825 
22,590 
20,355 
80, 120 
32, 000 
33, 000 
34,000 
85.000 
86,000 
37,000 
38. 000 
39,000 

40,000 

41, 000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48, 000 
49,000 
50.000 
61,000 
52, 000 
53,000 
54, 000 
55.000 
50,000 
57, 000 
58,000 
50,000 
60, 000 
61.000 
62,000 
63,000 
63,780 
66,200 


Per  sqaare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
35,000 
40,000 


53,120| 


84,700 


BlongatioB 
per  inch. 


Inch. 
0. 

.000100 
.000275 
.  000138 
.  000600 
.  000738 
.  000913 
.001100 
.  0012G3 
.  001363 
.001413 
.001475 
.001500 
.  001538 
.001588 
.001613 
. 001663 
.  001738 
.  016000 
.016375 
. 017125 
.018875 
. 020375 
.  02*il25 
.023500 
.025250 
. 027375 
. 029375 
.031250 
.034000 
.036500 
.  039500 
.  043000 
.  046375 
.  0525 
.0575 
.0600 
.0675 
.0738 
.0813 
.  0025 
.1100 
.1330 


SaccesBlTe 

elonfcation 

I>er  inch. 


Inch, 
0. 

.000100 
.  000175 
.000163 
.  000162 
.  000136 
.  000175 
.  000187 
.  000163 
.  000100 
.000050 
.  000062 
.000025 
.000038 
.000050 
.000025 
. 000050 
. 000076 
.  014202 
.  000375 
.  000750 
.  001750 
.001500 
. 001750 
.  001375 
.001V50 
.002125 
.002000 
. 001875 
.  002750 
. 002500 
.003000 
.  003500 
. 003375 
.  006125 
.0050 
.0025 
.0075 
.0063 
.0075 
.0112 
.0175 
.0250 


Penoanent 
set. 


0. 


Indi. 


SnccesslTe 

permanent 

sot. 


Inch. 


0. 


0. 


0. 


Bemarks. 


Initlalload. 


Slaatic  limit 


Tensile  strangth. 
Load  at  time  of  raptare. 


Elongation  per  inch  after  rupture,  0''.2200. 

Elongation  of  inch  sections,  'M2,  'M9  (".57  fractured  section),  ''.25, 
'M8,  'M7,  'M6,  'M2. 
Area  at  fracture,  V'.14x ''.3(5  =  .410  square  inch. 
Gonstraction  of  area,  45.6  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OF   IRON   AND   STEEL 


No.  518. 

Marks  on  bar,  3711. .  .  . 

Sectional  area^  l'^503  x  ^^503  =  .756  sqaare  inch. 


Applied  loads. 

Eloiiffatioxi 
per  Inch. 

Saccessive 

eloneation 

per  inch. 

Permanent 
set. 

Saccessive 

Total. 

Per  sqaare 
incn. 

permanent 
set. 

PoundM. 
750 
3,780 
7,560 
11, 340 
15, 120 
18,900 
22,680 
26,460 
30,240 
31,000 
32.000 
33,000 
34, 000 
35,  000 
36. 000 

37,  000 

38,  000 

39,  000 
40,000 
41,000 
42,000 

Poundi. 

1,000 
5,000 
10,000 
15.000 
20, 000 
25,000 
30,000 
35, 000 
40,000 
.  .... 

Inch. 
0. 

.000100 
.000238 
.000400 
.000563 
. 000725 
.000888 
. 001063 
. 001225 
.001250 
.  001300 
.  001350 
.  001400 
.  001450 
.  001500 
.  001525 
.  001575 
.  001613 
.001650 
.  001713 
.  001775 
.  001825 
.  001863 
.  00S750 
.  U1U350 
.016038 
.018100 
. 019325 
. 020913 
.  022650 
. 024338 
. 02n375 
. 028475 
. 03U750 
. 0  Kil3ri 
.  ()3:.875 
. 03S563 
.041963 
.  045438 
.  049900 
.  053750 
.  0588 
.0663 
.0763 
.0850 
.  0950 
.1288 
.1475 

Inch, 
0. 

.  000100 
.000138 
.000162 
.000163 
.000162 
.000163 
. 000175 
. 000162 
.  000025 
.000050 
.  000050 
.000050 
.  000050 
.000050 
.  000025 
.  000050 
.  000038 
.  000037 
.  000063 
.  000062 
.000059 
.  000036 
. 006867 
.  0016US 
.006588 
.001162 
.001225 
.00i:)88 
.  001737 
.001688 
. 002037 
.  002100 
. 002275 
. 002388 
. 002737 
. 002688 
.  O034t30 
. 00347i 
.  004462 
. 003850 
. C05050 
.0075 
.0100 
.0087 
.0100 
.0338 
.0187 



Inch. 
0. 

Inch. 
0. 

• 

Initial  load. 

• 

Elastic  limit. 

0. 

...... ...... 

1 

......................... 



• 

43.  000 

"**57."67o"' 

43  600 

43,  800 
44.000 
4'},  000 

46,  000 

47,  »%0 

48,  000 
40, 000 
51).  000 
51,000 

52,  000 

53,  000 
51.  000  • 
5r»,  000 
!y{\,  000 
57,  000 

r.8, 000 

59, 001) 
60,  000 
61, 000 

62,  000 

63,  000 
64,000 
65,000 
66. 000 
66, 110 
57,000 

Tensile  strength. 
Load  at  time  of  rnptovs. 

■"■"•"•■■"■■ 

*  *                    •  ■  •  • 





87, 450 

1  ■- "-■ 

1 

Elongation  per  incli  after  rapture,  0".2063. 

Elongation  of  inch  sections,  'Ml,  'M3,  'M5,  'M5,  '^20  ('^57  fractured 
section),  ''.20,  'M4. 
Area  at  fracture,  l'M5  x  ".35  =  .403  square  inch. 
Contraction  of  area,  46.7  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   IRON   AND   STEEL. 
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Marks  on  bar,  3730 .  ^^'  ^^^' 

Sectional  area,  1".500  x  ''.504  =  .756  square  inch. 


Applied  loads. 


Total 


Pounds, 

756- 
3,7M> 
7,600 
11,840 
15, 120 
18,900 
22,080 
20,460 
80,240 
82,000 
83,000 
84,000 
35,000 
36,000 
87,000 
88,000 
80,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46, 700 
46,800 
47,000 
48.000 
40,000 
50,000 
61,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
67.000 
58,000 
59,000 
60,000 
61, 000 
62,000 
63,000 
64,000 
65, 000 
66,000 
67,000 
68,000 
69,U00 
70,000 
71,000 
72,000 
73,000 
74,000 
75,  000 
76,000 
77,000 
78,000 
70,000 
80,000 

81, 000 . 

68,800 


Per  Bonare 
IdcL 


Poundt. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30, 000 
35,000 
40,000 


vi/^,. <—+«»»  Suoceanive 


61,770 


107, 140 1 


Inch, 

0. 

.000113 
.000288 
.000450 
.000625 
.000788 
.  000950 
. 001125 
.001288 
.001388 
.001450 
.U01475 
.001513 
.001563 
.001600 
.001638 
.  001700 
.001763 
.  001788 
.001838 

•  .  001875 
.  01U025 
.001963 
. 002013 
.002063 
. 002638 
.004025 
.006625 
.000975 
. 010588 
.  011250 
.012163 
.  013150 
. 014125 
.  015250 
.016275 
. 017363 
.  018525 
.  0196G3 
.  020850 
.  022000 
.  023525 
.  0247.50 
.  026250 
.  027813 
.020375 
. 031225 
. 032900 
.034625 
.  036688 
.039125 
.  041375 
.043900 
.  046750 
.  050125 
.0575 
.0613 
.0075 
.0725 
.0838 
.1138 
.1288 


Inch. 
0. 

.000113 
. 000175 
.  000102 
.000175 
.000103 
.000162 
.  000175 
.000163 
.  000100 
.0(XK)62 
.000025 
.000038 
.0000.50 
.000037 
.  000038 
.000062 
.000063 
.000025 
.000050 
.000037 
.000050' 
.000038 
.000050 
. 000050 
.  01'0575 
. 001387 
.002600 
. 003350 
.000613 
.000662 
.  000913 
.  000987 
.000975 
.001125 
.  001025 
.  001088 
.001162 
.001138 
.001187 
.001150 
.  ()01.'25 
.001225 
.  OOlf.OO 
.001563 
. 001562 
.  001850 
.  00MJ75 
. 001725 
.002063 
.  002437 
.002250 
.002525 
.  002850 
.  003375 
.  007375 
.0038 
.0062 
.0050 
.0113 
.0300 
.0150 


1 


Pannanent  ??«£?"i!! 


set 


permanunt 
set. 


Inch, 


Inch, 


0. 


0. 


0. 


000036 


.000038 


Bemarkfl. 


Initial  load. 


Elaatlo  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


Elongation  per  inch  after  raptnre,  0^M763. 

Elongation  of  inch  sections,  'Ml,  ".13,  ".14,  ".13,  ".13,  ".20  (".47  fract-, 
ured  section),  "10. 

Area  at  fractnre,  1".17  x  ".37  =  433  square  inch. 

Contraction  of  area,  42.7  per  cent. 

Appearance  of  fracture,  silky  edges,  spongy  center,  granular  at  either 
side. 
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TESTS   OF   IRON   AND   STEEL. 


•No.  520. 
Marks  on  bar,  3730  .  . 
Sectional  area,  1''.600  x  ".605  =  ''.758  sqaare  inch. 


Applied  load. 

EloDfcation 
per  inch. 

SncoeBslve 

eloDSAtion 

per  inch. 

Permanent 
set. 

Sncceaalve 

permanent 

net. 

Bemarka. 

Total. 

Pereqnare 
inciL. 

Pounds. 
758 
8,790 
7,580 
11,370 
13,160 
18.050 
22, 740 
26, 530 
30, 320 
31,000 
32, 000 
33, 000 
34,000 
35, 0.»0 
36.000 
37, 000 
88, 000 
39, 000 
40,000 
41.000 
42,000 
43, 000 
44,000 
45, 000 
46,000 
47,000 
48,000 

43.500 

49,000 
60,000 
51,000 
52, 000 
53,000 
54.000 
55, 000 
56, 000 
57. 000 
58, 000 
59,  000 
00, 000 
01,  OuO 
62,000 
63,000 
64, 000 
65, 000 
66,000 
67,000 
68,  UOO 
69,000 
70, 000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77, 000 
78,000 
70,000 
80,000 
81,000 
81,750 
69,000 

Poundt. 
1,000 
5,000 
10,000 
15,  OOO 
20, 000 
25,  000 
30,000 
35, 000 
40, 000 

Inch. 
0. 

.000100 
.  000.^50 
.000413 
.  000613 
.  000775 
.000925 
,001100 
.  001288 
.001313 
. 001350 
.  001413 
.  001450 
.  001488 
.  001538 
.  001587 
.  001025 
.001603 
.  001725 
.  001775 
.001813 
.001863 
.001013 
.001963 
. 002U25 
.002075 
. 002275 
5    .002413 
}    .004475 
.  007100 
.  OQS'M 
.  009625 
.  010725 
.011750 
.  012775 
.013813 
.014013 
.016013 
.  017125 
.018313 
.  019750 
.021063 
.022175 
.  023450 
. 024775 
.026188 
.  027788 
.  029250 
.030813 
.  032625 
.034750 
.036638 
.038750 
.  041375 
.044250 
.046913 
.  050150 
.0550 
.0600 
.0650 
.0738 
.0850 
.1075 

Inch, 
0. 

.000100 
.000150 
. 000163 
.000200 
.  000162 
.  000150 
.000175 
. 000188 
000025 
.  000037 
.000063 
. 000037 
.  000038 
.000050 
.  000049 
.  000038 
.  000038 
.000C62 
. 000030 
.O0OOJ8 
.000050 
. 000050 
.000050 
.0000G2 
.000030 
.000200 
.000138 
.  002062 
.  002625 
.001288 
.  001237 
.  001100 
.  001025 
.  001025 
.001038 
.  001100 
.001  ICO 
.001112 
.001188 
.001437 
.001313 
.001112 
.001275 
.001325 
.001413 
.001600 
.001462 
.001563 
.001812 
.002125 
.001883 
.  002117 
.002625 
.002875 
.002663 
.003237 
.004850 
.0050 
.0050 
.0068 
.0112 
.0225 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

1 

0. 

1 

1 

0. 

, 

"* 1  " 

i 

1 

1 

1 

62,010 

Elaatio  limit. 

............1...... I.. 

! -:""":: 

............ 

■ 

■ 

::"::;:::'.:;::::::":: 

1 

* 

1 

1 

\ 

) 

1 

k 

Tensile  strength. 
Load  at  time  of  rupture. 

^ 

.... 

...  ...  ... 

107,850 

1 

Elongation  per  inch  after  rupture  O'MOOO. 
Elongation  of  inch  sections,  '^07,  'Ml,  "AS  ("M  fractured  section), 
'M3,  'Ml,  'Ml,  ".09. 
Area  at  fracture,  "1.18  x  ''.36  =  .425  square  inch. 
Contraction  of  area,  43.9  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


TESTS    OF   lEON   AND   STEEL. 


977 


No.  521. 

Marks  on  bar,  3737  .  .  . 

Sectional  area,  r^502  x  ''.502  =  .754  square  incb 


Applied  loads. 


Total 


Poundt. 
754 
3,770 
7,640 
11, 310 
15.080 
18,860 
22, 6-20 
26,»00 
30,100 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
4*2,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

40,000 

50,000 
51.000 
52,000 
53,000 
64,000 
65,000 
66,000 
67,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60,000 
70.000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,000 
68»200 


Per  Moare 
inon. 


Eloneation 
permch. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,  i)00 
80, 000 
85,000 
40,000 


64,990 


105, 070 


Inch, 

0. 

.000138 
.000288 
.000450 
.000600 
.000775 
.000950 
.001125 
.001275 
.001388 
.001438 
.  001475 
.  001525 
.001563 
.001600 
. 001G50 
.001713 
001703 
.001800 
.0018(JO 
.  001888 
.001050 
.002000 
. 002038 
.002088 
.  002125 
.  0021('3 
. 010375 
.011025 
.  0120U0 
.01302.') 
.  014013 
.  OlClOO 
.  016500 
.017475 
.  018688 
.  019050 
. 021125 
.  022500 
.023875 
.  025350 
. 026875 
.028625 
.030188 
.031075 
.033938 
.035875 
.038150 
.04U500 
.043375 
.045913 
.049063 
.052500 
.0588 
.0638 
.0700 
.0763 
.0913 
.HOC 


8aoc688lve 

eloDsation 

perlnoh. 


Ineh, 

0. 

.000138 
.000150 
.000162 
.000150 
.000175 
.000176 
.000175 
.000150 
.000413 
.000050 
.  000037 
.000050 
. 000038 
.000037 
.000030 
.000063 
.000030 
.  000037 
.000050 
.00003IJ 
.000062 
.000050 
.000038 
.000050 
.000037 
.000038 
. 008612 
.000650 
.000975 
.  001025 
.000988 
.  002087 
.  000400 
.000975 
.001213 
.001262 
.  001175 
.  001375 
.  001375 
.001475 
.  001525 
.001750 
.0015C3 
.001787 
.001063 
. 001937 
.  002275 
.002350 
.002875 
.002538 
.003150 
.003437 
.0063 
.0050 
.0062 
.0063 
.0150 
.0087 


PormaneBt 

set. 


Inch. 


0. 


.000013 


.000038 


SaooMAlye 

permanent 

set. 


Inch. 


0. 


.000018 


.000025 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


Elongation  per  inch  after  rapture,  CMOSO. 

Elongation  of  inch  sections,  'M2,  'M"8,  'M6,  'Ml,  'M2,  ''.25  (".48  fract- 
ured section),  ".14. 
Area  at  fracture,  l."18  x  ".37  =  .437  square  inch. 
Contraction  of  area,  42  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 

S.  Ex.  36 62 
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No.  622. 
Marks  on  bar,  3730  .... 
Sectional  area^  r^502x'^497=.746  sqaare  inch. 


Applied  loads. 


ToUl. 

i_ 


Pound§. 
748 
8,780 
7,400 
11,190 
14,020 
18,630 
22.880 
28,110 
20,840 
81,000 
82,000 
88,000 
84,000 
89,000 
88,000 
87.000 
8a  000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48.000 

40,000 

50,000 
51,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
60.000 
80,000 
81.000 
82,000 
63,000 
84.000 
85,000 
88.000 
87,000 
88,000 
80.000 
70,000 
71,000 
72,000 
78.000 
74,000 
76,000 
78,000 
77,000 
78.000 
70,000 
80,000 
81,000 
82,000 
82,080 
88,800 


Per  aqnare 
incb. 


Pounds. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
86,000 
40,000 


84,840 


110,000 


EloDgation 
per  inch. 


{ 


Inch, 
0. 

.000125 
.000275 
.000450 
.000688 
.000776 
.000025 
.001100 
.001203 
.001338 
.001383 
.001418 
.001475 
.00163d 
.001563 
.001013 
.001863 
.001718 
.00L775 
.001800 
.001850 
.001875 
.001938 
. 001975 
.  002025 
.  OO'jOBB 
.002150 
. 002375 
. 005225 
.006188 
.007538 
.000000 
.010063 
.011200 
. 012250 
.018313 
.014400 
.015600 
.  016750 
.  018125 
.010313 
.  020375 
.021788 
.  022875 
.  024375 
.025875 
.027288 
.028900 
.030500 
.082418 
.034250 
.036400 
.038875 
.041438 
.044275 
.  047318 
.050938 
.0575 
.0813 
.0876 
.0763 
.0075 
.1100 


^"^"iv:     set. 
per  men. 


Inch. 
0. 

.000125 
.000150 
.000175 
.000138 
.000187 
.000150 
. 000175 
.  000163 
.  000075 
.000025 
. 000050 
.000062 
.000063 
.000025 
.000050 
.000050 
.000050 
.000062 
.000025 
.000050 
.000025 
.  liOUOOS 
.  000037 
.000050 
.000063 
.000062 
.  0002^5 
. 002850 
.000903 
.001350 
.001402 
.001063 
.001187 
.  001050 
.  001063 
.  001087 
.001200 
.001150 
. 001375 
.001188 
.001062 
.001413 
.001087 
.001500 
.001500 
.001413 
.  001612 
.001600 
.  001013 
.  001837 
.002150 
.002475 
\  002563 
.  002837 
.003038 
.003625 
.006582 
.0038 
.0062 
.0088 
.0212 
.0125 


Inch, 


0. 


.000013 


SocceMlTe 

penoanent 

aet 


0. 


Inch. 


Initial  load. 


.000013 


Eiaatic  limit 


Teuaile  strength. 
Load  at  time  of  rupturr. 


Elongation  per  inch  after  rnptare,  (yM613. 

Elongation  of  inch  sections,  ".07,  ".09,  ".11,  ".12,  ".13,  "15,  (".50 
fractured  section),  ".12. 

Area  at  fracture,  1".18  x  ".37  =  .437  sqaare  inch. 
Contraction  of  area  41.4  per  cent. 
Appearance  of  fractare  silky,  slightly  granular. 


TESTS  OF  IBON  AND  STEEL. 


979 


No.  623. 
Marks  on  bar,  3741. 
Sectional  area,  1^'.500  x  ^^500  =s  .750  sqoare  inch. 


Applied  loads. 


Total. 


Poundt. 
750 
3,750 
7,500 
11,250 
15;  000 
18.750 
22.600 
20,250 
30.000 
81,000 
82,000 
83,000 
34, 000 
85.0U0 
36.000 
37,000 
3H,000 
39,000 
40,000 
41,000 
41,100 
41,500 
42.000 
43.000 
44,000 
45,000 
40.000 
47,  OOJ 
48,000 
49,000 
60.000 
51,000 
52, 000 
63.000 
54,000 
55, 000 
50,000 
57.000 
58,000 
59,000 
60,000 
61,0U0 
62,000 
63,000 
64,000 
65,000 
65,960 
55,000 


Per  Bqnare 
incli. 


Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 


54,670 


87.950 


BloogaHon 
per  inoh. 


Inch. 
0. 

.000100 
.000203 
.000425 
.000588. 
.000763 
.000925 
.001100 
.001275 
.001325 
.001375 
. 001438 
.001500 
.  001525 
.001563 
.  001625 
.001675 
. 001738 
.001763 
.  001813 
.002875 
. 005150 
.010625 
. 015250 
.  01C225 
.  017625 
.  010150 
.020600 
.  022475 
.  024125 
.026188 
.  028000 
030313 
.032626 
.035150 
.037625 
.040625 
.043900 
.047375 
.051563 
.0568 
.0650 
.0700 
.0788 
.0888 
.1075 
.1475 


Saocessive 

elongation 

perlncb. 


Inch. 
0. 

.000100 
.000163 
.000162 
.000163 
.000175 
.000102 
.000175 
.000175 
.000050 
.000050 
.000063 
.000062 
.000025 
.000038 
.000062 
.000050 
.000063 
.000025 
.000050 
.001062 
.002250 
.005476 
.004626 
.000975 
.001400 
.  001525 
.  001450 
.001^6 
.001650 
.  002063 
.001812 
.002313 
.002312 
.002525 
.002476 
.003000 
.003276 
.003476 
.004188 
.007237 
.0062 
.0050 
.0088 
.0100 
.0187 
.0400 


Permanent 
set. 


IndL 


0. 
0* 


.000026 


SncoaasiTa 

permanent 

set. 


JndL 


.000025 


Initial  load. 


Blaatio  limit 


Tensile  Btrsngth. 
Load  at  time  of  raptmeb 


Elongation  per  inch  after  raptnre,  (K^2163. 

Elongation  of  inch  sections,  'M6,  'M7,  'M8  (''.44  fractured  section 
''.37),  ".16,  ".13,  ".13. 
Area  at  fractnre,  1".10  x  "34  =  .374  sqnare  inch. 
Contraction  of  area,  50.1  per  cent. 
Appearance  of  fracture  fine,  silky. 


980 


T£STS  OF  IRON  AKD  8TEEL. 


No.  624. 

Marks  on  bar,  3741 . . 

Sectional  area,  l''.600x''-497=.746  square  inch. 


Applied  loads. 


Total. 


745 
3,725 
7,450 
11,176 
14,900 
18,625 
22,850 
26.075 
29,800 
81,000 
82,000 
33.000 
34,000 
35.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 

45,500 

46»000 
47,000 
48,000 
49.000 
50.000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65.000 
66,000 
66.200 
55,800 


Per  square 
inon. 


Founds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 


60,400 


ElooKatlon 
per  mob. 


88,860 


{ 


0. 

.000100 
.000263 
.000425 
.000688 
.000768 
.000950 
.001088 
.00)268 
.U01338 
.001868 
. 001425 
.001468 
.  001513 
.001568 
.001600 
.001650 
.  001718 
.  001768 
.001800 
.001850 
.  001900 
.001950 
< 002000 
.002088 
.008500 
.009750 
.010538 
.012550 
.015818 
.017760 
.019588 
.021600 
.023525 
.024600 
.028375 
.030818 
.  034100 
.037475 
.  040500 
.044538 
.0525 
.0663 
.0638 
.0713 
.0838 
.1075 
.1288 


Snoceaoive 

elongation 

perlnob. 


Inch. 


0. 


.000100 

.000168 

.000162 

.000168 

.  000175 

.000187 

.000188 

.000175 

.000076 

.000025 

.000062 

.000038 

.000050 

.000050 

.000037 

.000050 

.000063 

.000050 

.000037 

.C00050 

.000050 

.000050 

.000050 

.000088 

.006412 

.001250 

.000788 

.002012 

.  003268 

.001937 

.001838 

.002012 

.001925 

. 001075 

.003775 

. 002438 

.003287 

.003375 

.003025 

.  004038 

.007962 

.0032 

.0075 

.0075 

.0125 

.0237 

.0213 


Permanent 
aet. 


Inch. 


0. 


0. 


0. 


SnooeaalTe 

permanent 

aet 


Ineh, 


0. 


Initial  load. 


Blaatie  limit. 


Tenaile  atreoffth. 
Load  at  time  of  mptara. 


Elongation  per  inch  after  rapture,  (yM825. 

Elongation  of  inch  sections,  '^08,  'MO,  'MO,  ".12,  ''.14,  ".16  (".56  fract- 
ured section),  ".20. 
Area  at  fracture,  1".12  x  ''.36  =  .403  square  inch. 
Contraction  of  area,  45.9  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   lEOK  AND   STEEL. 
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No.  526. 
Marks  on  bar,  3741  .  . 
Sectional  area,  r'.5Q2  x  '^496  =  .745  square  inch. 


Applied  loads. 


TotiL 


Pcmndi. 
74A 
8,725 
7,450 
11,175 
14,900 
18,625 
22.350 
25,075 
20,800 
81,000 
82,000 
83,000 
84,000 
86,000 
36,000 
87,000 
87,800 

88,000 

80,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
66.000 
57,000 
68,000 
50.000 
60,000 
61,000 
62.000 
68,000 
64,000 
65.000 
65.100 
64,800 


Persqnare 
inon. 


Foundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 


60,740 


87,880 


Elongation 
permoh. 


Ineh. 
0. 

.000118 
.000275 
.000425 
.000600 
.000763 
.000025 
.001100 
.001275 
.001350 
.001400 
.001425 
.  001475 
.001525 
.001563 
.001613 
.001650 
.001850 
.005688 
.  010375 
.011573 
-.012850 
.  014250 
.015525 
.017063 
.018013 
.020188 
.021888 
.023588 
.025400 
.027500 
.020500 
.  031688 
.  034200 
.030788 
.039538 
.042825 
.046250 
.050125 
.0550 
.0613 
.0675 
.0750 
.0850 
.0063 
.1250 
.1425 


Snocesaive 

elongation 

per  iooh. 


Ineh. 
0. 

.000118 

.000162 

.000150 

.000175 

.000163 

.000162 

.000176 

.000175 

.000075 

.000050 

.000025 

.000050 

.000050 

.000038 

.000050 

.000037 

. 000200 

.003838 

.004687 

.001200 

.  001275 

.001400 

.  001275 

.  001538 

.  OOlS.'iO 

.  001575 

.001700 

. 001700 

. 001812 

.002100 

.002000 

,002188 

.  002512 

.002588 

.  002750 

.  003287 

.003425 

.003875 

.004875 

.0003 

.0062 

.0075 

.0100 

.0118 

.0287 

.0175 


Permanent 
set. 


Inch. 


0. 


.000013 


Sncceeeiye 
permanent 

Mt. 


0. 


Inch. 


.000018 


Semarks. 


Initial  load. 


Elaetiu  limit. 


Tensile  strength. 
Load  at  time  of  mptore. 


Elongation  per  inch  after  rupture,  (V^2088. 

Elongation  of  inch  sections,  'M2,  'M6,  'M6,  'M3,  'M6  (^'.61  fractured 
section),  '^22,  'Ml. 
Area  at  fracture,  l'M2  x  ^^36  =s  .403  square  inch. 
Contraction  of  area,  45.9  per  cent. 
Appearance  of  fracture  silky. 


982 


TESTS   OP   IRON   AND   STEEL. 


No.  626. 

Marks  on  bar,  3741 .... 

Sectional  area,  1^^502  x  '^498  =  .748  square  incb. 


1 

Applied  loads. 

EloDsatlon 
per  inch. 

Sacceesive 

elongation 

per  inch. 

Permanent 
set. 

Sucoessive 

permanent 

set. 

Remarks. 

ToUl. 

1 

Per  sqaare 
inch. 

Pounds. 
748 
3,740 

PoHndt. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25. 000 
30.000 
85,000 
40,000 

Inch. 
0. 

. 000100 
.000250 
.000413 
.000375 
. 000738 
.  000013 
.  001063 
.  001238 
.001288 

Inch. 
0. 

.  000100 
.000150 
.000103 
.000162 
.000103 
. 000175 
.000150 

.  own5 

.000050 
.000050 
.  000037 
.000050 
.000050 
.  000063 
.  00IJO37 
.  000(138 
.  000050 
.  000037 
.000038 
.  000050 
.  000075 
.  000050 

JnfeA.             Jneh. 

0.               i    0. 

Initial  load. 

7,480 
11,220 

0. 

14,960 

18,700 
22,440 
20,180 
29,020 
81,000 
82,000 
83.000 
84,000 
85.000 
30.000 
87. 000 
88,000 
80,000 
40,000 
41.000 
42,0>K) 
43,000 
44,000 
,     45,000 

45,800 

40,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,0U0 

1 

i 

0. 

.001338 

. 0yl375 
.0014*25 
.  001475 

.001538 
.001575 

1 

.001613 
.00!OG3 
.0017UO 
.001738 
.001788 
.  001803 
.  001013 
.  0019^ 
(   .002138 
I    .002838 
.  003103 
.001125 
.010625 
.012875 
.  014230 
.015938 
.017788 
. 020000 
.021588 
.  024300 
.  020875 
.  029750 
.  033U00 
.  03G250 
.  040438 
.045000 
. 050513 
.0575 
.0700 
.0850 
.1188 

1 

' 

■ 

Elastic  limit. 

""'60,166** 

1 

.  000075 

.000150 
.  000700 
.  000325 
.  000962 
.  000500 
.  002250 
.  001375 
.  0U16S8 
.001850 
.  002212 
.  0U1588 
.002712 
.  002575 
.  002875 
.  003250 
.  0U3250 
.004188 
.004562 
.  006513 
.  006987 
.0125 
.0150 
.0338 

............ 

............ 

^ 

» 

••*«•«•■•••• 

Tensile  strength. 
Load  at  time  of  mptare. 

1 

* 

56.000 

57,000 
58,000 
59,009 
60,000 
61. 000 
62, 000 
63.000 
64,000 
65, 000 
65,710 
57,000 

"*i 

...... ......I...... ...... 

......a....^. ........... 

1 

' 

1 

****87,*856" 

( 

' 

1 

Elongation  per  inch  after  rapture,  0'M813. 

Elongation  of  inch  sections,  ".12  (".52  fractured  sections),  ".15,  ".15, 
'M4,  ".14,  ".14,  ".09. 
Area  at  fracture,  l".15  x  ".36  =  ".414  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  flne^  silky. 


TESTS   OP  IRON  AND   STEEL. 


983 


Ko.  627. 

Marks  ou  bar,  3753  . 

Sectional  area,  1^'.503  x  ^'.504  =  .757  square  iuch 


Applied  loadn. 


Total 


Pound*. 

757 

3.78$ 

7,570 

1I,B55 

15, 140 

18.025 

22, 710 

26.405 

3IJ,280 

31,000 

82.000 

33,  ueo 

84,000 
35,000 
80,000 
87,000 
38,000 
30.000 
40, 000 
41,000 
41,81)0 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
5'J,  000 
63,000 
54,000 
55,000 
66,000 
57, 000 
.'SM.OOO 
50, 000 
00,000 
61,000 
0  J.  000 
6.1,000 
6«,000 
65,  000 
60,000 
66,700 
.55^500 


Per  Ronare 
incn. 


Poundi. 
1,000 
6.000 
10.000 
15.000 
20,000 
25.000 
80,000 
35,000 
40,000 


Elonpratlon 
per  inch. 


55,220 


88.110 


Inch. 
0. 
.000125 
.000288 
.000460 
.000613 
.000775 
.000050 
.001100 
.001275 
.  001325 
.001863 
.  001413 
.001475 
.001525 
.001563 
.001600 
.001050 
.001700 
.001775 
.  001825 
.001863 
.001050 
.015000 
.  01G088 
.017225 
.0180*25 
.020125 
.021850 
.  023500 
.  025263 
.  027163 
.020188 
.  031438 
. 033625 
.030000 
. 038750 
.  042063 
.046125 
.  049375 
.052875 
.0588 
.0638 
.0700 
.0788 
.0900 
.1100 
.1425 


Sncceseiye 
elou^atiou 
per  inch. 


Inch. 

0. 

.000125 
.000103 
.000162 
.000163 
.000102 
.000175 
.000150 
.000175 
.000050 
.0000.18 
.0000.50 
.000062 
.OOOOjO 
.000038 
.000037 
.  OOttOSO 
.  0000."0 
.000075 
.  000050 
.  0000.18 
.000087 

.oiaooo 

.001081) 

.0011.17 

.001400 

.001500 

.001725 

. OOlOnO 

.001763 

.001900 

.  00-2025 

.002250 

.002187 

.002376 

.  002750 

.003313 

.  004062 

.  0032.''^0 

.  003500 

.005925 

.00.'50 

.0062 

.0088 

.0112 

.0200 

.0325 


Permaoent 
Het. 


Inch. 


0. 


0. 


000038 


SuccesfliTO 

permanent 

net 


Remarks. 


Inch. 


0. 


Initial  load. 


.000038 


Elastic  limit. 


Tensile  strenprth. 
Load  at  time  of  rapture. 


Elongation  per  inch  after  rapture,  0".2313. 

Elongation  of  inch  sections,  ".14,  'M8,  ".17,  "20  (".58  fractared  aec- 
tion),  ".28,  ".17,  ".13. 
Area  at  fracture,  l".ll  x  ".35  =  .380  square  inch. 
Contraction  of  area,  48.0  per  cent. 
Appearance  of  fracture  fine,  silky. 


984 


TESTS  OP  IRON  AND   STfiflL. 


No.  528. 

Marks  on  bar,  3753  .  . 

Sectional  area,  l".o07x".502  =  ,756  square  inch. 


Applied  loads. 


Total. 


Pound». 
756 
8,780 
7,560 
11, 340 
16, 120 
18,900 
22,680 
26,460 
30. 240 
81,000 
32,000 
33,000 
84,000 
85,000 
36.000 
37,000 
38,000 
39,000 
4U,000 
41. 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64.000 
55, 000 
56,000 
57, 000 
68,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
63, 000 
60,000 
67,000 
68.000 
68,280 
58.800 


Per  square 
inch. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 


56.880 


90,320 


EIoDsation 
per  mch. 


Tneh. 
0. 

.000125 
.  0U0288 
%  000438 
.000013 
.000788 
.000063 
.  001138 
.  001288 

.  ooi:«8 

. 001400 
.  001425 
. 001475 
.  001525 
.  001563 
.001600 
.  001G50 
.001713 
.001703 
.  001800 
.001850 
.0018K8 
.  002475 
.  00:i513 
. 004875 
.  000500 
.  OlOlfiO 
.  012500 
. 013588 
.  014688 
^016250 
.  018313 
.020100 
.021875 
. 023750 
.  026125 
.  028250 
.  031500 
.  033473 
.  036875 
.040375 
. 045625 
.048063 
.  053750 
.0638 
.0750 
.0950 
.1225 


Saccessive 

elongation 

per  inch. 


Inch. 
0. 

.  000125 
.000163 
.000150 
. 000175 
.  000173 
. 000175 
.  000175 
.  0mH50 
.000030 
. 000062 
.  000025 
.  000030 
. 000050 
. 000038 
.  000037 
.  000050 
.  000063 
.  00005!) 
.  0{  0037 
.  <K)00r)0 

.Oj)00;w 

.  000587 
.OOlOiW 
.0013G2 
.001025 
. 003050 
.  (M)l.'350 
.0010^8 
.001100 
.001502 
. 002003 
.001787 
. 001775 
.001875 
.  00e375 
.  002125 
.  003230 
.  001975 
.  00340(» 
. 003500 
. 005250 
. 002438 
.005687 
.010050 
.0112 
.  0200 
.0275 


Permanent 
set. 


Socoessive 

permanent 

set. 


Inch. 


0. 


Inch. 


0. 


.000025 


.000025 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strenjrth. 

Load  at  time  of  raptiuv. 


Elongation  per  inch  after  rupture,  0". 1775. 

Elongation  of  inch  sections,  ".09,  ".10,  ".12,  ".28  (".4C  fractured  sec- 
tion),  ".16,  ".12,  ".09. 
Area  at  fracture,  l".14x".36  =  .410  square  inch. 
Contraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  fine,  silky,  with  trace  of  granalation. 


tfiSTB  Of*  IfiON  AND  STEEL. 
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No.  629. 

Marks  oil  bar  3753  . .  . 

Sectional  area,  r'.502  x  ^'.501=. 752  square  inoh. 


Applied  loads. 


TotaL 


Poundt. 
753 
8,760 
7, 520 
11,280 
15,040 
18,800 
22,500 
26,320 
80,080 
81,000 
82.000 
88,000 
84,000 
8^000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46, 000 
47.000 
48,000 
40,000 
60,000 
61.000 
6^000 
63.000 
64,000 
65,000 
56,000 
67,000 
68,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65)000 
66,000 
66,710 
56,000 


Per  square 
incb. 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80.000 
35.000 
40,000 


53.190 


88,710 


Elongation 
per  inoh. 


Inch. 
0. 

.000125 
.000288 
.000425 
.000600 
.000763 
.000950 
.001113 
.001275 
.001338 
.  001400 
.001425 
.001463 
.001525 
.001588 
.001613 
.001675 
.001788 
.001788 
.012226 
.013000 
.014375 
.015688 
,017100 
.018688 
.020160 
.021475 
.023188 
.025000 
.020013 
.028900 
.031000 
.033375 
.035775 
.038563 
.  041500 
.044525 
.048000 
.051875 
.0588 
.0663 
.0713 
.0788 
.0888 
.1088 
.1350 


SaccesoiTe 

elongation 

per  inoh. 


9. 

.000125 
.000163 
.000137 
.  000175 
.000163 
.000187 
.000163 
.000162 
.000063 
.000062 
.000026 
.  000038 
.000062 
.000063 
.  000025 
.000062 
.000063 
.000050 
.  010437 
.000775 
.  001375 
.  001313 
.001412 
.001588 
.001462 
.001325 
.001663 
.001862 
.  001013 
.001987 
.002100 
.002375 
.002400 
.002788 
.002937 
.  003025 
.003475 
.003875 
.006925 
.0075 
.0050 
.0075 
.0100 
.0200 
.0262 


Permanont 
set. 


Inch, 


0. 


.000038 


Sacoessive 

permanent 

set. 


0. 


Inch. 


.000038 


Remarks. 


Initial  load. 


Elastlo  Unit 


Tensile  strength. 
Load  at  time  of  raptare. 


Elongation  per  inch  after  rupture,  0''.2125. 

Elongation  of  inch  sections,  'M2,  'Ml,  'M4,  ".16  (''.41  fractured  sec- 
tion ".42),  ".20,  ".14. 
Area  at  fracture,  I'Ml  x  ".36  =  .400  square  inch. 
Contraction  of  area,  46.8  per  cent. 
Appearance  of  fracture  flue,  silky. 
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TESTS   OF   IRON   AND   STEEL. 


No.  530.  . 

'  Marks  on  bar,  3753  .... 
Sectional  area,  1^'.503  x  ".502=.754  sqaare  inch. 


Applied  loadfl. 


TotaL 


Poundt. 
754 
3,770 
7,540 
11, 310 
15,080 
ia850 
22, 620 
26, 300 
80,160 
32.000 
33, 000 
34,000 
85,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41.000 
t2, 000 
42, 100 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51, 000 
52,000 
53,000 
54,000 
55, 000 
56.000 
57.000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
tfi.OOO 
65.000 
66,000 
66.670 
55,800 


Per  sqnaro 
incb. 


Ptntndt. 
1,000 
5,000 
10.000 
15, 000 
20,000 
25.  OUO 
30,000 
35,000 
40.0U0 


Elongation  ^llSf^jrjr.*;   Permanent '  S"5f .^'l!* 
rinrin^h       elonjfaliou  _-^  perniiintnt, 


per  inch. 


55,700 


88,420 


Indi. 
0. 

.000125 
.000300 
.000450 
.000613 
.  000775 
.  0000.18 
.  0(1100 
.001275 
.001350 
. 001400 
.001450 
.001475 
.001538 
. 001588 
.001613 
.001663 
.001725 
.001775" 
.001838 
.013250 
. 014250 
.015513 
.  016938 
. 01R250 
.010825 
.021375 
.  023O00 
.024688 
.OiCOffit 
.028788 
. 030875 
.033150 
.035638 
.038313 
.041163 
. 044325 
.047625 
. 051538 
.0575 
.0638 
.0713 
.0788 
.0888 
.1050 
.1425 


por  inch. 


Inch. 
0. 

.000125 
.  000175 
.000)50 
.000163 
.  000102 
.000103 
.  000102 
.000175 
. 000075 
.  0(10050 
.000050 
.000025 
.000063 
.000050 
.000025 
. 000050 
.000062 
.000030 
.  000063 
.011412 
.  001000 
.001263 
.001425 
.001312 
.  001575 
.001550 
.001625 
.001688 
.001975 
.002125 
.002087 
.002275 
.002488 
.002675 
.  002850 
.003162 
.003300 
.003913 
.005962 
.0063 
.0075 
.0075 
.0100 
.0162 
.0375 


BCt. 


Benwrks. 


M^t. 


Inch. 


Inch. 


I 


0. 

6.' 


Initial  load. 


.000013 


000013 


Elastic  limit 


Tensile  stren^h. 

Load  at  time  of  nxptarc. 


Elongation  per  inch  after  rupture,  0''.2075. 

Elongation  of  inch  sections,  'M2,  'M4,  ".18  (".57  fractured  section), 
''.25,  'M5,  ''.J  5,  'MO. 
Area  at  fracture,  l".ll  x  ''-35  =  .389  square  inch. 
Contraction  of  area,  48.4  per  cent. 
Appearance  of  fracture  fine,  silky. 
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No.  427. 


Compression  Test, 
Marks,  3656. 
Length,  11".995. 
Diameter,  l'M29. 
Sectional  area,  i.OO  square  inch. 
Diameter  of  centers,  ".37,  ".37. 
Minimam  bearing  sarfacc,  .892  sqaare  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Saccesftive 

« 

Siiccessivo 

ReTnarks. 

* 

Total 

Per  sqaare 
incn. 

•SoTP    "™^"r"'  P«rn.an«.nt 

incii. 

1                     1 

Pound$. 
1,000 
6,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
85,  000 
36,000 
37, 000 
88.000 
89, 000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,  000 
50,100 
51,000 
52,000 
53.000 
54,000 
64,500 
55,000 
55,500 
50,000 
56,500 

Powuls. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43, 000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50. 000 
51,000 
52, 000 
53,000 
54.000 
54,500 
65,  000 
55,  500 
66, 000 
66,500 

Tneh, 
0. 

.000130 
.000280 
.000430 
. 000620 
.000780 
.000960 
.001110 
.001140 
.001190 
.001230 
.001240 
.001280 
.001320 
.001360 
.001390 
. 001430 
.001470 
.001490 
.001520 
.  001560 
.001600 
.0016-iO 
. 001670 
.001710 
.001750 
.001780 
.001830 
.001850 
.  001890 
.001920 
.001990 

Inch. 
0. 

.000130 
.000150 
.000150 
.000190 
.000160 
.000180 
. 000150 
.000030 
.000050 
.000040 
.000010 
.000040 
.000040 
.000040 
.000030 
.000040 
.  000040 
.000020 
.  000030 
.  000040 
.000040 
.000020 
.000050 
.000040 
. 000040 
. 000030 
.000050 
.000020 
.  000040 
.000030 
.  000070 

Inch.             Inch. 
0.                   0. 

Initial  load. 

0. 



1 



.000020 

.000020 

Elastic  limit. 
Ultimate  sirongtb. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..        54.000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..    0.001780 

XTltimate  strength  per  square  inch  of  original  section pounds..        50,500 

Manner  of  failure triple  flexure 
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TESTS   OP  IBON  ANlJ  STEEL. 


No.  428. 

Compression  Test 
Marks^  3656 . . 
Length,  12''.00. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqaare  inch. 
Diameter  of  centers,  ".37,  ''.39. 
Minimum  bearing  surface,  .881  sqaare  inch. 


Applied  loads. 

Comprea- 
aion  per 

iDOlL 

Snooeaaiye 

oompres- 

sionper 

IncA. 

PermAoent 
Bet. 

Sacoesaive 

pemument 

■et 

Bemarks. 

JPotaL 

PersquMe 
Inch. 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80.000 
35.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
40.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55.000 
55.600 
65.700 

65.800 

55,900 
56,000 
66,100 
60,200 
66,860 
50,500 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
36,000 
40,000 
41,000 
4^,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62.000 
53,000 
54,000 
55.000 
66,500 
65,700 

55,800 

55,900 
56,000 
66,100 
66,200 
66,850 
66,600 

Ineh. 
0. 

.000140 
.000300 
.000470 
.000620 
.000780 
.000970 
.001120 
.001290 
.001320 
.001370 
.  001410 
.001450 
.  001470 
.001500 
.001520 
.001660 
.001600 
.001630 
.001650 
.001690 
. 001730 

.ooino 

.001820 
.001860 
.001910 
C   .004850 
>    .0100 
.0110 
.0110 
.0110 
.0110 
.0110 
.0120 

Ineh. 

0. 

.000140 
.000160 
.000170 
.000150 
.000160 
.000190 
.000150 
.000170 
.000030 
.000050 
.000040 
.000040 
.000020 
.000030 
.000020 
.000040 
.000040 
.000030 
.000020 
.000040 
.000040 
.000040 
.000050 
.000040 
.000050 
.002940 
.005150 
.0010 

0. 

0. 

0. 

0. 
.0010 

Inch. 
0. 

Ineh. 
0. 

TnitMload. 

• 

Xlutio  Umit 

ITltinutte  streDgth.  •     . 

.000020 

.ooooao 

• 

.000040 
.000050 

.000020 
.000010 

...... .^ 

Maximum 

deJUeUon 

ehord,  10". 

.10       ' 

.16 

.19 

.20 

.22 

.24 

.27 

Oeneral  tumrnmry. 

Elastlo  Umit  per  iiqaare  inch  of  original  section pounds..       &5»000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..    0.001820 

Ultimate  strength,  per  square  inch  of  original  section pounds..       561,600 

Manner  of  fkilnre triple  flexure 
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No.  429. 


Compreuian  Te$t. 
Marks,  3711. 
Length,  12^^00  . 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inob. 
Diameter  of  centers,  '^35,  ".35. 
Minimum  bearing  surface,  .904  sqaaxe  inob. 


Applied  londs. 

CompiM- 

•ionper 

inch. 

Saoceseive 
oonpfM* 
•ion  per 

iDOO. 

PenxMnMOt 
set 

SaooeaslTe 

pemaxieiit 

Bet 

Bemarka. 

> 

TotaL 

Persqiittre 
Inch. 

Pounds. 
1,000 
5,000 
10,000 
15^000 
20,000 
26.000 
30.000 
3^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 

52,700 

63,000 
68,300 

Pounds. 
1,000 
6.000   . 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49. 000 
60.000 
51,000 
52,000 

52,700 

53,000 
58,800 

Jnek, 
0. 

.000120 
.000280 
.000410 
.000580 
.000780 
.000880 
.00108a 
.001848 
.001280 
.001320 
.001870 
.001410 
.001440 
.  001470 
.001490 
.001580 
.001500 
.001580 
.001010 
.001640 
C  .001070 
I  .012000 
.0180 
.0140 

0. 

.000120 
.000140 
.000160 
.000170 
.000160 
.000160 
.000190 
.G00160 
.000040 
.000040 
.000050 
.000040 
.000030 
.000080 
.000080 
.000040 
.000030 
.000030 
.000020 
.000030 
.000080 
.010330 
.0010 
.0010 

Inch. 

a 

Inch, 

0. 

InitUaioftd. 

< 

Blutio  limit. 
Ultiiiiste  etrenxth. 

0. 

.008028 

.000020 

Maaiinium 
deJUetion 
ehord,  10". 

.20 

.23 
.28 

Generul  tumnuify, 

Blaetio  limit  per  Bqnare  inob  of  original  seoUon pounda..      62,000 

Compraaaioii  per  inch  under  atreaa  at  alaatio limit inch..  0.001640 

Ultimate  Btrength  per  aquare  inch  of  original  aeotion ponoda..      53.900 

Mannor  of  ihilure' triple  flexore 
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TESTS   OF   IRON   AND    STEEL. 


No.  430. 


Compression  Teat 
Marks,  37  J 1  .  . 
Length,  ll'',994. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".34,  ".36. 
Minimum  bearing  surface,  .898  square  inch. 


Applied  loadD. 

Comprea- 

aionper 

incn. 

Saccemive 

oomprea- 

aionper 

inch. 

Permanent 
■et. 

SaooeaaiTe 

pennanent 

aet. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
.  41,000 
42  000 
43,000 
44,000 
44,500 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61.  COO 
52,000 
63,000 
64,000 
64,940 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80, 000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 
40,000 
47,000 
48,000 
49, 000 
60, 000 
61,000 
62,000 
53, 000 
54,000 
64,940 

Inch, 
0. 

.000120 
. 000270 
.  000420 
.000590 
.000760 
. 00U020 
.001080 
.  001240 
.  001280 
.  001320 
.  001370 
.  001410 
.001490 
.002240 
.  002500 
. 003600 
.004450 
.005600 
.0100 
.0120 
.0120 
.0130 
.0140 
.0150 

Inch, 

0. 

.000120 
.000150 
.000150 
.  000170 
. 000170 
. 000160 
.  000160 
.000160 
.000040 
.000040 
.000050 
. 000040 
.  000080 
.000750 
.000260 
.001100 
.000850 
. 001150 
.0044 
.0020 

0. 

.0010 
.0010 
.0010 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

Blastio  limit 
TTltimato  atrength. 

0. 

.000020 

.000020 

Maximum 

deflection 

chord  W, 

.02 

.03 

.05 

.06 

.08 
.10 
.17 

General  summary. 

Elastic  limit  per  aqoare  inch  of  original  section ponnds..       44^000 

Gompreaaion  per  inch  under  stress  at  elastic  limit inch..    Ol  001410 

IJltimate  strength  per  sqaare  inch  of  original  section • ponnda..       54*040 

Manner  of  fkflore triple  fleznra 
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No.  430}. 

OampreaHon  Test 
Marks,  3730  . 
Length,  11".988. 
Diameter,  1".129. 
Secliooal  area,  1.00  sqaare  inch. 
Diameter  of  centers,  ^^33,  ^'.35. 
Minimum  bearing  surface,  .904  square' inch. 


ApplifidloiidB. 

'Gompres- 
aloDper 

SacceasWe 

oomprea- 

gionper 

inon. 

Permanent 
set. 

SitoceaelTe 

permanent 

set. 

Bemarki. 

ToUI. 

Per  sqaare 
inch. 

Potindff. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
48.000 
44,000 
44,100 
44,200 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 

POttfMfff. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85^000 
40,000 
.41.000 
42,000 
43,000 
44,000 
44.100 
44.200 
45.000 
46.000 
47,000 
48.000 
49.000 
60,000 
51,000 
52,000 

Inch. 
0. 

.000110 
.000270 
.000440 
.000600 
.000750 
.000920 
.001080 
.001260 
. 001820 
.001350 
.001400 
.001440 
.001560 
.002900 
.OQjIlSO 
.0060 
.0080 
.0090 
.0100 
.0100 
.0120 
.0140 

Inch. 
0. 

.000110 
.000160 
.000170 
.000160 
.000150 
.000170 
.000160 
.000180 
.000060 
.000030 
.000050 
.000040 
.000120 
.001340 
. 001250 
.001850 
.«02C 
.0010 
.0010 
0. 

.0020 
.0020 

Inch. 
0.' 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Ultimate  strength. 

0. 

.000040 

.000040 

Maximum 
dtfjleetion 
ehtn-d  10". 

.01 

.08f 

.07 

.09 

.10 
12 

.14 

.22 

General  eummary. 

Slastio  limit  per  sqaare  inch  of  original  section ponnds..         44,000 

Compression  per  inch  under  stress  at  oUwtio  limit inch..      0.001440 

XTllimate  strength  per  square  inch  of  original  section poands..         62.000 

Manner  of  Csilare triple  flexure 
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T£8T8   OF  IBON  AN0  STEEL. 


ISo.  431. 

Oawpreinim  TwL 
Marks,  3730. . 
Length,  11''.990. 
Diameter,  1".129. 
Sectional  area,  1.00  sqaare  inch. 
Diameter  of  centers,  ''.33,  ''.35. 
Minimum  bearing  surface,  .904  square  inch. 


Applied  liMids. 

Cempreo- 

•Ion  per 

inch. 

SncoeiaiTe 

comptee- 

slonper 

inon. 

Pci'iuaaeut 
aet 

Soeoewtve 

permaaiant 

set 

TotaL 

Per  square 
incn. 

Poundt. 
1.000 
.5.000 
10,000 
15.000 
20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 

42,400 

43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
49,760 

Pound*, 
IpOOO 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
41,000 
42,000 

42,400^ 

43,000 

44,000 

45,000  ' 

46,000 

47,000 

48.000 

40,000 

49,760 

Inch, 
0. 

.000110 
.000270 
.000430 
.000690 
.000760 
.000930 
.001120 
.  001270 
.  001310 
.001330 
.001840 
.002080 
.002800 
.005600 
.0080 
.0090 
.0100 
.0110 
.0130 
.0140 

JfMJL 

0. 

.000110 
.000160 
.OOOlfO 
.000160 
.000170 
.000170 
.000190 
.000150 
.000040 
.000020 
.000010 
.000740 
.000720 
.002800 
.0024 
.0010 
.0010 
.0010 
.0020 
.0010 

Inch. 
0. 

0. 

Initial  load. 
KUattelimit 
mtlmate  atrength. 

0. 

.000090 

.000600 

MaoBimum 

d*fl**tUm 
dutrdlV'. 

.08 

.09 

.12 

.18 

.15 

.28 

.28 

•■•""■■*""•* 

General  eummary, 

Elaaticlimit  per  square  inch  of  original  seottoii poonda..  ^     42,000 

Compression  per  inch  under  stress  at  elaatio  limit inch..    0.iX>13ao 

TJiUmate  strength  par  square  inoh  of  original  seetion • • pounds..       4«,7M 

Manner  of  fUlttta • tr  Ipie  flezuvo 
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JSo.  432. 


Compression  Test 
Marks,  3741. 
Length,  11".987. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameters  of  centers,  ''.38,  ''.42. 
Minimum  bearing  surface,  .861  square  inch. 


Applied  loads. 

Compros' 

sionper 

incn. 

SaoceesiTG 

oompres- 

don  pel 

incn. 

Permanent 
Bet. 

SnoceBBive 

TottL 

Per  Botuure 
inon. 

pennanent 
Bet. 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
56.800 
57,000 

• 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 

5a,ooo 

51,000 
62,000 
53,000 
54.000 
56,000 
56,000 
56,800 
57,000 

Ineh, 
0. 

.000130 
.0002  JO 
.000440 
.000610 
.000770 
.000940 
.001110 
.001280 
.001320 
.001370 
.  001400 
.001430 
.  001470 
.001500 
.001520 
.oof  560 
.001590 
.001620 
.COlfiOO 
.001700 
.  001730 
.OOlT/0 
.001820 
.001870 
.  001890 

Inch, 
0. 

.000130 
.000160 
.000150 
.000170 
.000160 
.000170 
.000170 
.0^0170 
.000040 
.000060 
.000030 
.000030 
.000040 
.000030 
.000020 
.000040 
.000030 
.000030 
.000040 
.000030 
.000030 
.000040 
.000050 
.  000050 
.000020 

Inch, 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strenfpth. 

0. 

.000030  ' 

.000080 

Maximum 
deflection 
chord  10", 
.6 

General  eummary. 

Elastic  limit  per  square  inch  of  original  section poonds..       66^800 

Compression  per  inch  under  stress  at  elastic  limit Inch..    0.001890 

Ultimate  strengtli  per  aqoare  inch  of  original  sectioii poonds..       57,000 

Manner  of  fidlore triple  fleznre 

8.  Ex.  36 63 
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TESTS   OF   IRON   AND   STEEL. 


No.  433. 


Compression  Test 
Marks,  3741 . . 
Length,  11''.996. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
•Diameter  of  centers,  ".36,  ''.38. 
Minimum  bearing  sarface,  .887  sqnare  inch. 


Applied  loads. 

Compres- 

■tonper 

inco. 

SooceMire 

ooinprf«- 

sion  per 

inok 

Permanent 
set 

SaooessiTe 

Total. 

Peraqnare 
inch. 

permanent 
set 

Bemarks. 

PiMMldf. 

1,000 
6^000 
10,000 
16^000 
20,000 
25.000 
80,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
4a,  000 
49,000 
60,000 
61,000 
62,000 
63,000 
63,100 
63,480 
64,000 
65,000 
65,900 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
63,100 
63,480 
64,000 
65,000 
55^900 

InOL 
0. 

.000110 
.000270 
.000420 
.000580 
.000740 
.000010 
.001080 
.001240 
.001280 
.  001310 
.001340 
.001380 
.001420 
.001470 
.001400 
.  001520 
.  001570 
.  001590 
.001620 
.001070 
.001720 
.002430 
.002890 
.0100 
.0110 
.0140 

Inch. 
0. 

.000110 
.000100 
.000150 
.000160 
.000160 
.000170 
.  0OJ170 
.000160 
.000040 
.  000030 
.000030 
.000040 
.000040 
.000050 
.000020 
.000030 
.000050 
.000020 
.000030 
.000050 
.000050 
.000710 
.000460 
.007110 
.0010 
.0030 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

.000020 

.000020 

i 

Elastic  limit 
Ultimate  strength. 

Maximum 
deflection. 
Chord  10". 

.13 
.15 
.25 

General  eummary. 

BlasUc  limit  per  square  inoh  of  original  section pounds..    63,000 

Compression  per  inch  under  stress  at  elastic  limit inch.. 0. 001720 

Ultimate  strength  per  square  inch  of  original  section poonds..    65^900 

Kanner  of  fisilnre triple  flexure 
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No.  434. 

Vampresiion  Test 
Marks,  3753 . 
Length,  11''.992. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".34,  ''.42. 
Minimam  bearing  aurface,  .861  square  inch. 


Apptied  loads. 

Comprec 

sioo  per 

inon. 

SuecoMive 

coinpre*- 

sion  per 

incL 

Permanent 
set. 

SaoceoaiTe 

permanent 

set. 

Bamarks. 

Total. 

Per  sqaare 
inoo. 

Poundi. 
1,000 
5.  (KM) 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
41, 0(10 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
50,800 
51,  COO 
61,500 
52,600 
62.500 
63. 000 
53,500 
54,000 
64,600 
65.000 
65.500 
66.000 
56,600 
67,000 
67,600 
68,000 

Founds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
16,000 
47.000 
48,000 
49,000 
60,000 
50.800 
51,000 
51.600 
52,000. 
52,  .^0 
63,000 
53,500 
54,000 
54,500 
65,000 
65.500 
56,000 
56.500 
57.000 
57,500 
58,000 

Ineh. 
0. 

.000120 
. 000280 
.000430 
.000620 
.000780 
.000050 
.601110 
.001280 
.001320 
.001890 
.601420 
.001470 
.001490 
.001520 
.001570 
.001000 
.  001030 
.001070 
.  001720 
.001700 
.001870 
.001950 
.  00*2030 
.002110 
.  002210 
.002280 
.002410 
.  002520 
.002630 
.  002720 
.002860 
.002940 
.003000 
.003280 

Ineh. 
0. 

.000120 
.000160 
.000150 
.000190 
.000160 
.000170 
.000160 
.000170 
.000040 
.000070 
.000030 
.000030 
.000020 
.0000 JO 
.000050 
.000030 
.000030 
.000040 
.000050 
.000070 
.000080 
.000080 
.000080 
.000080 
.000100 
.000070 
.000180 
.000110 
.000110 
.000090 
.000140 
.000080 
.000150 
.000190 

Inch. 
0. 

.    Ineh» 
0. 

Initial  load. 
Elasfclo  limit. 

• 

0. 

.000040 

.000040 

1 

.000970 

.000080 

General  eummarjf, 

Slastio  limit  per  square  inch  of  original  section ponnds . .      60, 800 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001720 

Ultimate  strength  per  square  inch  of  original  section pounds..      68,000 

If  anner  of  fidlnre • triple  flexure 
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No.  435. 

Compression  Test 
Marks,  3753  .  . 
Length,  ir'.995. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".41,  ".41. 
Minimum  bearing  surface,  .863  square  inch. 


Applied  loads. 

Coropres- 

aion  per 

inon. 

Siiccefwive 

oomprea- 

aiOD  per 

inch. 

Permuient 
aet. 

SaooeadTe 

permanent 

■et. 

P^Hf.lp|f^ 

Total. 

Per  aqaare 
incb. 

P&undi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
41,000 
42,000 
48,000 
44,000 
4rs000 
46.000 
47,000 
48,000 
48,500 
49.000 
49,500 
50.000 
50.500 
51,000 
52,000 
53,000 

Poundt. 
1,000 
^000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
48,500 
49,000 
49,500 
50,000 
50,600 
51,000 
52,000 
53,000 

IndL 
0. 

.000120 
.000280 
.000440 
.  000610 
.000770 
.000980 
.001100 
.001270 
.001300 
.001840 
.001880 
.001420 
.001460 
.001490 
.001580 
.001580 
.001600 
.001680 
.001740 
.001850 
.001920 
.002150 
.0110 
.0160 

Inch. 
0. 

.000120 
.000160 
.000160 
.000170 
.000160 
.000160 
.000170 
.000170 
.000030 
.000040 
.000040 
.000040 
.000040 
.000080 
.000010 
.000050 
.000020 
.000080 
.000060 
.000110 
.000070 
.000230 
.008850 
.0050 

Inch. 
0. 

Inch 
0. 

Initial  loMl. 
Slaatio  limit 

0. 

.000020 

.000020 

Maximum 
deJUetum 
chord  10". 

.08 

.16 

.24 

• 

Ultimate  strength. 

General  eummary. 

Elastic  limit  per  square  inch  of  original  section poonds..       48.500 

Compression  per  inch  under  stress  at  elastio  limit... inch..  OiOOlOOO 

Ulilmate  strength  per  sqnare  inch  of  original  section  .^ pounds..      58,000 

Manner  of  fidlore • triple 
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STEEL  SPECIMENS  FROM  THE  NEW  SHAFT  OF  THE  DOLPHIN 
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No.  652. 

Elongations  of  specimens  measdred  with  dividers  and  scale,  after 
elastic  limits  were  passed. 
Marks,  3787i. 
Sectional  area,  r^245  x  ^^751  =  .935  square  inch. 


Applied  loads. 

In  saoged  length. 

TMbL 

Per  sqaare 
inon. 

t 
Elongation.        Set. 

PoundM. 
38.000 
40,000 
42,000 
44.000 
46,000 
48,000 
50.000 
52.000 
54,000 
56^000 
58,000 
60,000 
62,000 
64,000 
64,020 
KS,100 

Poundt. 

.18 
.16 
.18 
.10 
.22 
.24 
.27 
.33 
.36 
.43 
.50 
.60 
.75 
1.03 
1.87 

Inch. 

Tensile  strength. 

Load  at  time  of  mptore. 

•««•«*■••••• 

• 

69,620 

Elongation  after  ruptnre,  1''.71  =  L*1.4  per  cent. 
Elongation  of  inch  sections/'.U/MS,  M5,  M8/'.23,".43»/^26/M7. 
Area  at  fracture,  l''.03x  ''.CI  =  .6288quare  inch. 
Contraction  of  area,  32.8  per  cent. 

Appearance  of  fracture,  dull  silky  50  per  cent,  granular,  radiating 
from  the  silky  section  50  per  cent. 


No.  553. 
Marks,  3787a 
Sectional  area,  r'.245  x  ''.755  =  .940  square  inch. 


Applied  loads. 


Total. 


Poundt. 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,000 

Hooo 

56^000 
68,000 
60,000 
63.000 
64,000 
66.000 
66,800 


Per  square 
incn. 


Poundi. 


70,532 


In  ganged  length. 


Elongi^tlon. 

Set. 

Inch. 
.04 

Inch. 

.05 

.06 

.005 

.08 

.00 

.11 

.13 

.17 

.20 

.23 

.25 

.80 

.35 

.40 

.46 

.67 

"RflBftTkff- 


Tensile  strength.    Fractared  suddenly  under  the 
maximam  load 


Elongation  after  rupture,  ".58  =  7.2  per  cent.      ' 
Elongation  of  inch  sections,  ".Oa»,  ".06,  ".06,  ".08,  ".07,  ".07. 
Area  at  fracture,  "1.20  x  ".74  =  .888  square  inch. 
Contraction  of  area,  5.5  per  cent. 

Appearance  of  fracture,  granular  100  per  cent.,  radiating  from  a 
center  near  one  corner  of  the  fractured  surface. 
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TESTS   OF   IRON   AND   STEEL. 


No.  654. 
Marks,  3787a. 
Sectional  area,  1''.245*  x  ^'.755  =  .940  sqaare  inch. 


Applied  loads. 

In  ganged  loDgth. 

Bemarks. 

TotaL 

Per  sqnare 
incn. 

Elongation. 

Setk 

POttfMft. 

38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
71,500 

Poun  d*. 

Inch. 

.04 

.05 

.055 

.055 

.065 

.08 

.00 

.11 

.13 

.14 

.17 

.21 

.23 

.25 

.29 

.34 

.37 

Ineh. 

Tensile  strength.    Broke  under  the  maxinmrn 
load. 

76,064 

\ 

Elongation  after  rnptnre,  ".39=4.9  per  cent. 

Elongation  of  inch  sections,  ".06,  ".06»,  ".06,  ".04,  ".05,  ".04,  ".05,  "03. 
Area  at  fracture,  1".22  x  ".73  =  .891  square  inch. 
Contraction  of  area,  5.2  per  cent. 

Appearance  of  fracture,  granular  100  per  cent.,  radiating  from  a  point 
at  the  middle  of  one  edge  of  the  bar. 

"No.  555. 
Marks,  37874. 
Sectional  area,  1".232  x  ".752  =  .927  square  inch. 


Applied  loads. 

In  ganged  length. 

Bemarlca. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Poundi, 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
65»150 

Pounds, 

Inch, 

.03 

.035 

.035 

.04 

.05 

.06 

.075 

.30 

.11 

.12 

.14 

.15 

aTWv^^ 

Tensile  strength.    Broke  under  the  mazlmom 
load. 

1 

70,280 

Elongation  after  rupture,  ".16  =  2.0  per  cent. 

Elongation  of  inch  sections,  ".04,  ".02,  ".02,  ".01,  ".02,  ".01,  ".02,  ".02. 
Area.at  fracture,  1".22  x  ".75  =  .915  square  inch. 
Contraction  of  area,  1.3  per  cent. 

Appearance  of  fracture,  granular  100  percent.,  radiating  from  a  point 
4"  from  edge  of  fractured  surface. 


T£STS  OF  IRON  AND  STEEL. 

Ko.  656. 

Marks,  3787. 

Sectional  area,  1^250  x  ^^603  a  .629  sqaareineh. 
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Applied  loads. 


ToteL 


Pound$, 
80.000 
31,000 
82,000 
88,000 
34.000 
80,000 
80,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4^000 
45,600 
48,000 
46.600 
47,000 
47,180 
47,600 
42,100 


persqaare 
InoL 


Fownda, 


75,617 


In  ganged  langth. 


SknigBtioii. 


.086 
.09 
.196 
.106 
.20 
.21 
.28 
.26 
.27 
.30 
.88 
.38 
.48 
.40 
.58 
.00 
.77 
.88 
.06 
1.22 
1.34 
L48 


Set 


Tenatle  strength. 
Load  St  time  of  raptare. 


Elongation  after  rapture,  2'^03  s=  25.4  per  cent 
Elongation  of  inch  sections,  'M3,  M9,  ''.26,  ''.62*,  ''.28,  ".21,  '^'.18, 
".17. 
Area  at  fractnre  ".90  x  '^34  s  ".306  square  inch. 
Contraction  of  area,  51.3  i>er  cent.  ' 
Appearance  of  fracture  silky,  traces  of  lamination. 
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TESTS  OF  mON   AND   STEEL. 


No.  657. 

Marks,  3787.  . 

Sectional  area,  .V'.2B0  x  /^SOS  —  .631  aquare  in<di. 


AppUed  loads. 

In  gMiged  kngtlL 

TotaL 

Persqiiue 

Elongation. 

Set 

Poimdf. 
26^000 
27.000 
2R.000 
20.000 
80.000 
81.000 
82.000 
83.000 
84.000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43.  OCX) 
44,000 
45,000 
45,300 
46.000 
46,100 
40,000 

Pound$. 

.08 
.035 
.04 
.04 
.046 
.05 
.14 
.17 
.19 
.22 
.25 
.27 
.83 
.86 
.48 
.47 
#52 
.63 
.78 
.«9 
1.25 
1.40 
1.58 

Inch. 

• 

1 

Tensile  •trongth. 
Lend  at  time  of  raptorew 

. 

.......... 

78,050 

Elongation  after  rapture,  2'^26  =s  23.2  per  cent. 

Elongation  of  inch  sections ,  'MS,  '^21,  ''.27,  ".68»,  ".30,  ".24,  "^2,  'M6, 

Area  at  fracture,  ".83  x  ".32  =  .232  square  inch. 

Contraction  of  area,  55.3  per  cent. 

Appearance  flne,  silky;  trace  of  lamination. 


TESTS  OF  IRON  AND  STEEL. 

No.  558. 
Marks,  3787 . . . 
Sectional  area,  1^^250  x  ^'.441=.55I  square  inch. 
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1 

Applied  loads.             In  ganged  length. 

Total. ' 

ver  eqnare 
inoh. 

Elongation. 

Set 

Poundt. 

i      27. 000 

Poutidt. 

IneheM. 
.03 
.035 

Inch. 

Tensile  etrrnigth. 

Load  at  time  of  rnptoie. 

28,000 

20,000 
80.000 
81,000 
32,000 
33.000 
84,000 
8'>,000 
80,000 
87,000 
88,000 
80,000 
40,000 
41.000 
42.000 
42.460 
87,100 

.035 

.045 
.06 
.24 
.30 
.31 
.34 
.40 
.45 
.52 
.62 
.70 
.87 
1.18 
1.85 

77.060 

Elongation  after  rapture,  2".ll  =  26.4  per  cent. 

Elongation  of  inch  sections,  ".17,  ".21,  ".23,  ".41»,  ".50»,  ''.25,  'M9, 
".15, 

Area  at  fracture,  ".91  x  ".30  =  .273  square  inch. 

Contraction  of  area,  50.4  per  cent. 

Fracture  took  place  at  center  punch  mark  of  inch  section.  Appear- 
ance silky;  trace  of  lamination. 

No.  559. 

Marks,  3787 

Sectional  area,  1".250  x  ".441  =  .551  square  inch. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
27,000 
28.000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
80  000 
80,600 
34.500 

Inehei, 
.04 
.19 
.24 
.28 
.295 
.83 
.87 
.42 
.48 
.58 
.68 
.83 
1.07 
1.54 

Jneh, 

« 

Tensile  strength. 
Load  at  time  of  rnptnre. 

t 

t. .......... 

71,870 

Elongation  after  rupture,  1".93  =  24.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".20,  ".30»,  ".58»,  ".20,  ".15,  'M7, 
",15. 

Area  at  fracture,  ".91  x  ".31  =  .282  square  inch. 

Contraction  of  area,  48.8  per  cent. 

Fracture  took  place  at  center  punch  mark  of  inch  section.  Appear- 
ance fine;  silky;  trace  of  lamination. 
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SI.— WBOTOHTiKOir  kahwat  axles. 

[Teokile  tests  of  tender-udes.    M<Mter  oar  bailders  standard,  forged  from  doable-roiled  mack  barst] 
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This  series  of  axle  tests,  began  September,  1883,  is  carried  on  for  the 
purpose  of  determining  whether  a  change  in  structure  takes  place  in  a 
metal  originally  ductile  and  fibrous  to  a  brittle,  granular,  or  crystalline 
state,  resulting  from  exx>osure  to  such  conditions  as  are  met  with  in  the 
ordinary  service  of  a  railway  axle. 

Twelve  axles  were  forged  from  one  lot  of  double-rolled  muck  bars, 
and  in  their  manufacture  were  practically  treated  alike.  Each  axle  was 
male  from  a  pile  composed  of  nine  bars,  each  C  wide,  f  thick,  and  3' 
5''  long,  and  was  finished  in  four  heats,  two  heats  for  each  end. 

The  forging  was  done  by  the  Boston  Forge  Co.,  in  their  improved 
hammer  dies,  which  finish  the  axle  very  nearly  to  its  final  dimensions. 

Two  axles  were  taken  for  immediate  test,  to  show  the  quality  of  the 
finished  met<al  before  it  had  performed  any  railway  service,  and  serve 
as  standards  to  compare  with  the  remaining  ten  axles,  to  be  tested  after 
they  had  been  in  use. 

The  axles  are  in  use  in  the  tender  trucks  of  express  locomotives  of  the 
Boston  and  Albany  Railroad.  Mr.  A.  B.  Underbill,  superintendent  of 
motive  power,  contributes  the  axles  and  furnishes  the  record  of  their 
mileage. 

These  tenders  have  two  trucks  of  four  33"  wheels  each,  and  weigh 
when  fully  loaded  with  G  tons  of  coal  and  3,000  gallons  of  water  67,000 
pounds.  They  make  daily  trips  from  Boston  to  Springfield  and  return, 
thus  running  1,400  miles  per  week,  with  occasional  extra  trips. 

Observations  were  made  on  the  deflection  of  the  axles  in  the  trucks. 
For  this  purpose  a  bar  was  suspended  from  the  axle,  carrying  at  the 
middle  of  its  length  a  micrometer  screw  ;  the  points  of  support  were ' 
46J''  apart,  just  inside  the  wheels.  The  initial  reading  of  the  microm- 
eter was  taken  with  the  weight  of  the  tender  carried  by  hydraulic 
jacks,  then  bringing  the  load  on  the  axles  by  tripping  the  jacks,  and 
taking  micrometer  reading  with  the  axle  in  its  deflected  shape. 

Deflection  of  axles  in  place.    V.  sine  for  chord  of  46J". 

Tenders  fully  loaded. 


Tender. 

Forward  truok 

Beartmck. 

Forward. 

Hear. 

Forward. 

Bear. 

No.  120 
No.  134 
No.  136 

Inch. 

Inch. 

Inch.            liich.   ' 
.031.5             .X)271 
.0170              .0213 
.  0311              .  0317 

.0304 

.0105 

Tender  No.  134  was  lowered  slowly  with  the  jacks  upon  the  axles, 
which  accounts,  it  is  thought,  for  the  deflection  observed  in  this  case 
being  less  than  for  the  others,  by  not  disturbing  the  friction  of  tbe 
wheels  on  the  track. 

Subsequent  observations  were  made  on  the  axles  of  tender  No  136, 
which  had  been  changed  to  tender  No.  150,  using  on  this  occa^iion  a  de- 
flection bar  attached  to  the  axles,  46"  between  end  supports. 

The  bar  revolved  with  the  axles,  and  micrometer  readings  were  taken 
on  the  compression  and  tension  sides  alternately  as  the  tender  was 
moved.  Correcting  the  micrometer  readings  for  the  sag  of  the  deflec- 
tion bar,  the  following  results  show  the  total  movement  from  the  under 
or  compression  side  to  the  upper  or  tension  side  of  tbe  axles  at  the 
middle  of  their  length. 

S.  Ex.  36 64 
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Deflection  of  axles  in  place.    V.  sine  for  chord  of  46'^ 


Tender. 

Forward  track. 

Reartmok. 

Bemarks. 

Forward. 

Sear. 

_ 
Forward. 

Kear. 

No.  160 
No.  150 

Inch. 
.0546 

.0750 

1 

Inch. 
.0502 

IncK 
.0679 

Inch. 
.0020 

.0930 

» 

I 

Tender  partially  loaded  with  1  Um  of 
coal  and  1,600  gallmis  of  winter. 

Tender  tolly  loaded  with  0  tona  of 
coal  and  8,000  gallona  of  water. 
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After  a  ran  of  95,000  miles,  the  rear  axle  of  the  rear  track  of  tender 
No.  134,  marked  M  B3  was  removed  for  testing. 

Loaded  transversely  in  the  testing  machine  with  snpports  46^'^  apart, 
gave  the  following  deflections : 


Applied 
loads. 

Deflection 
at  middle. 

1 

Defleetion 

set 

Bemarks. 

Poundt. 
200 
400 

Inch. 

0. 

.0014 
.0028 
.0041 
.0053 
.0078 
.0104 
.0119 
.0146 
.0173 
.0188 
.0218 
.U241 
.0254 

Inch, 
0. 

Tnitiallqad.  ^ 

1              600 

800 
1,000 
1,400 
1,800 
2,000 
2,400 
2,800 
3,000 
3,400 
3,800 
4,000 

200 

.0034 

'          4,0C0 
4,400 
4,800 
1          5,000 
;          6,200 
'              200 

.0250 
.  0282 
.0801 
.0321 
.0334 

« 

.0036 

1 

1 

ISecond  loading  of  axle. 


Applied 
loadi). 


Deflection 
at  middle. 


Pounds. 

2U0 
1,200 
2.200 
3,200 
4,200 
5,200 

200 
5,200 

200 


Inch, 
0. 


Deflection 
set. 


Inch. 
0. 


Remarka. 


.0123 

.0186 

.0246 

.0307 

.0307 

.0003 

1""  .0003 

Initial  load. 


Begarding  the^  axle  for  the  time  being  as  cylindrical  3'^96  diameter, 
the  modalas  of  elasticity  by  compatation  will  be  28,541,000  poands. 

Applying  this  modalas  to  the  deflections  observed  in  rear  axle  of  the 
rear  trucks  of  tender  No.  150,  the  maximam  fiber  strain  is  found  to  be 
9,935  pounds  per  square  inch,  when  the  tender  was  partially  loaded, 
and  14,900  pounds  per  square  inch  when  fully  loaded. 

Taken  together  the  tensile  and  compressive  stresses,  which  are  equal, 
amount  to  19,870  and  29,800  pounds  per  square  inch  respectively  as  the 
range  of  stresses  over  which  the  metal  works. 

This  definition  of  the  limits  of  the  stresses  must  be  regarded  as  ap- 
proximate. There  are  influences  which  tend  to  increase  the  maximum 
fiber  strain,  such  as  unevenness  of  the  track,  the  side  thrust  of  the 
wheel  flanges  against  the  rails.  On  the  other  hand,  the  inertia  of  the 
axle,  particularly  under  high  rates  of  speed,  would  exert  a  restraining 
influence  on  the  total  deflection. 

Nine  tensile  specimens  were  taken  from  each  axle ;  three  from  each 
end,  including  the  section  of  axle  between  the  box  and  wheel  bearings, 
and  three  from  the  middle  of  its  length.  They  are  marked  M.  B.,  with 
the  number  of  the  axle ;  also  a  sub-number  and  letter  to  indicate  from 
what  part  of  the  axle  each  was  taken. 
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Axles  M.  B.i  and  M.  B.2  were  cut  ia  the  lathe  to  the  required 
lengths  for  test  pieces,  using  a  cutting-off  tool  till  the  diameter  was 
reduced  to  about  1  J",  then  breaking  off  the  sections  transversely  under 
a  screw  press.  The  fractures  thus  found  were  fibrous  of  a  loose  lami- 
nated appearance  in  part,  and  granular  from  10  to  30  percent,  in  differ- 
ent sections.  The  size  of  the  granular  facets  averaged  from  '^03  to 
^^04  diameter,  the  maximum  being  ^'.06  diameter. 

The  tensile  test  pieces  showed  fibrous  metal  and  generally  free  from 
granulation. 

The  muck  bar  had  a  higher  elastic  limit,  and  lower  tensile  strength, 
and  less  elpngation  than  the  axles.  The  moduli  of  elasticity  of  the 
two  are  almost  identical. 

Between  louds  of  15,000  and  25,000  pounds  per  square  inch  the  muck 
bar  had  a  modulus  of  elasticity  of  29,400,000  pounds;  the  axles  (aver- 
age of  all  specimens  between  5,000  and  20,000  pounds  per  square  inch) 
was  29,367,000  pounds.  Individually  the  axles  showed  the  modulus  of 
elasticity  to  be  substantially  the  same  in  each. 

Specimens  taken  from  the  middle  of  the  length  of  each  axle  showed 
a  higher  elastic  limit,  greater  contraction  of  area,  but  practically  the 
same  tensile  strength  and  elongation  as  the  end  specimens. 

There  are  two  specimens  which  were  not  broken.  After  passing  the 
maximum  load,  and  while  local  contraction  wa«  going  on,  the  test^  were 
checked  and  specimens  removed  from  the  testing-machine.  These  bars 
are  reserved  for  future  examination,  to  determine  whether  the  straining 
followed  by  a  period  of  rest  will  cause  a  change  in  the  character  of  the 
fractnred  surface. 

It  does  not  appear  from  these  tests  that  95,000  miles  run  has  produced 
any  effect  on  the  quality  of  the  metal. 

The  remaining  axles  now  in  service  will  be  examined  at  intervals, 
after  completing  additional  mileage. 

Tensile  Test  of  Double-rolled  MtwJc  Bar, 

Sample  of  the  material  from  which  twelve  experimental  tender-axles 
were  forged. 

Shape  of  bar. 


Specimens  A  and  B  obtained  by  splitting  the  bar  longitudinally  in 
the  planer. 
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No.  638. 


Specimen,  A. 

Sectional  area,  ''2.98  x  ".76  =  2.20  sqaare  inch. 
Gauged  length,  20". 


I 


Applied  loads. 


Total. 


Foundt. 
2,200 
11,300 
22.600 
83,000 
36,000 
88,000 
40,000 
42,000 
44,000 
45,200 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56.000 
56,500 
57,000 
68,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
67.800 
70,060 
72.320 
74,580 
76,840 
70, 100 
81,360 
83,620 
85.880 
88. 140 
00.400 
92,660 
04,020 
07, 180 
09,440 
101, 700 
10.3, 060 
104,300 


Per  Bonaro 
inob. 


Pofiii<2«. 

1,000 

5,000 

10.000 

15,000 


20,000 


25,000 


26,110 


30,000 
31,000 
32.000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
30.000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
40.000 
46,150 


Elonjration 
per  inch. 

Sacceseive 

elongation 

perlncb. 

Permanent 

(I0t. 

Sacoeaaive 

permanent 

set. 

Remarks. 

Inch. 
0. 
.  000110 

Inch, 
0. 

.  000110 
.000100 
.000175 
.000040 
. 000035 
.000035 
.000020 
.000045 
.000010 
. 000020 
.000020 
.000015 
.000020 
.000016 
.000010 
.000025 
.000025 
.000010 
.000C40 
.000010 
.000030 
.000045 
.000050 
.000065 
.000300 
.000600 
.003950 
.005250 
.001300 
.  001650 
.002300 
.001800 
.003550 
. 003200 
.  003200 
.003050 
.004700 
.004000 
.0056CO 
.0060 
.0065 
.0065 
.0090 
.0105 
.0100 
.0185 
.0290 

Inch. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load 

Blaatic  limit. 
Tensile  strength. 

.100300 

.000475 

.  000515 

. 000350o 

.000585 

.000605 

.   ... 

.000650 

.000660' 
.000680 

.000010 

.000010 

.000700 

.  000715 

.000735 

.000750 

.000760 

.000785 

.000810 

.000820 

.000860 

.000870 

000900 
.000045 

4.000095 

.000085 

.  000995 

.001060 

.001450 

.002050 

.006000 

.  011250 

.012550 

.  014200 

.016500 

.018300 

.021850 

.025050 

.0282.10 

.032200 

.030900 

.040000 

.046500 

.0525 

.0500 

.0655 

.0745 

.0850 

.0050 

.1135 

.1425 

Elongation  per  inch  after  rupture,  ''.1705. 

Elongation  of  inch  sections,  'M^,  'M6,  ''.16,  ".16  (".35  fractured  sec- 
tion),  ".16,  ".15,  ".17,  ".16,  ".17,  ".15,  ".15,  ".15,  ".16,  "14,  ".16,  ".15, 
".16,  ".18,  ".20. 

Area  at  fracture,  2".69  x  ".66  =  1.78  square  inch. 

Contraction  of  area,  21.2  per  cent. 

Appearance  of  fracture  fibrous,  lamellar. 
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No.  539. 

Specimen  li. 

Sectional  area,  2".85  x  "-76  =  2.16  square  inches. 
Qaaged  length,  20". 


AppIMIo^t.. 

:r^i 

•et. 

Snece«.ive 

ItMIHkR. 

Poaad* 
3.10) 
10,800 

ss 
as 

8^000 

40^000 

40, 000 
4T.O00 
48,000 

50.000 

51.000 
M.000 

50,000 

11 

eiloM 

SS 
a:K 

66.060 

la 

7s!920 

li 

esisEo 
oslow 

OlllOO 

'^rS      0 

16.000 

000350 
0005« 
OOOSM 
UOOOOS 
000645 

Si 
S 

0OOS5S 
OuOSSO 

000900 

ODOBSS 
OOOD-U 

001000 
00104S 
001100 

003160 

012050 
013000 

015376 
0IS9OU 

0C0225 
023000 

osuoo 

O41J0O 

0840 
0840 

lis   1 

Inch. 

000210 
oooios 

000035 

0000*0 

000016 

000035 
OOOOIO 

000020 

rl 

0000 IS 

00(KK5 
000020 

000045 
000045 
000115 
000090 

004775 

000890 
OO083S 

002275 
0034C5 
003310 
004100 

00)000 
005200 

0075 
0085 

0I2!i 
0230 

0. 

IgiUalliHuL                       ' 

•      ! 

20.000 

.000010 

.wooio 

25,000 

.OOOOM 

.000050 

ZS.WO 

"■■3n.'ooo" 
3;tooo 

sa 

as:  000 

J!:K 

38,000 
39,000 

42;  m 

43.000 

sr 

45,420 

Elongation  per  inch  after  rupture,  ".1645. 

Elongation  of  inch  sections,  ".1 7,  ".17,  ".16,  ".17,  ".15,  ".17,  ".1 7, 
".19,  ".19,  ".19,  ".17,  ".17,  16,  ".15,  "16,  ".16,  ".14,  ".13,  ".15. 
Area  at  fracture,  2".62  x  ".65  =  1.71  square  inch. 
Contraction  of  area,  20.8  per  cent. 
Appearance  of  fraotare  fibrous,  lamellar. 
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TENSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  M.Bi. 


No.  1524. 

Marks,  ^•^* 

Diameter,  rM29. 

Sectional  area,  1.00  square  incb. 

Gauged  length,  10"'. 


Applied  loAds. 


Totri.    '^"taX" 


Poundt. 
1,000 
S,000 
10.000 
15,000 
20,000 
21,000 
21,500 
22,000 
22,.'H)0 
23,000 
23,500 
24.000 
24,500 
25,000 


28,000 
27.000 
28.000 
20.000 
30,000 
81,000 
8l',000 
33,000 
31,000 
35,000 
36.000 
37.000 
38.000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
45.300 
45,500 
45,700 
40,000 
40,200 
40. 8o0 
4G,  400 
40,500 
46,510 
38,600 


{ 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20. 000 
21,000 
21.500 
22,u00 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
5,000 
10,000 
15.000 
20,000 
20,000 
27.000 
2ft,  000 
20.000 
30,000 
31,000 
32. 000 
33.000 
34,000 
35.000 
30.U00 
87,  OCO 
38,000 
80,000 
40,000 
41,000 
43.000 
43.000 
44.000 
45,000 
4.>,300 
45,500 
45,700 
40,000 
46.200 
40, 300 
46,400 
40, 500 
40,510 
38,500 


In  gMiged  length. 


Elongation. 


Innket. 
0. 

.0018 
.OOM 
.0048 
.00H6 
.0071 
.0077 
.0082 
.0115 
.0174 
.0238 
.0326 
.  0305 
.  0.'>30 
.0462 
.0480 
.0497 
.0516 
.  0704 
.1045 
.1313 
■  16G3 
.18tf 

.210 

.  254{ 

.296 

.337 

.378 

.44 

.48 

.r»4 

.60 

.68 

.75 

.M 

.95 
1.00 
1.82 
1.40 
1.47 
1.56 
1.69 
1.76 
1.80 
1.00 
2.04 
2.12 


Set 


Inch, 

0. 

0. 

0. 

.0001 
.0003 


RemnrkJi. 


.0449 


InitUlloed. 


BlMtlc  limit. 


Tcnnlle  strength. 
Load  at  time  of  niptare. 


Elongation  after  fracture,  2.40  =7  24  per  cent. 

Elongation  of  inch  sections,  ''.24,  ''.25,  ".23,  ".21,  ".27,  ".50*,  ".23,  ".19, 
".15,  ".13. 
Diameter  at  fracture,  ".91;  area,  .650  square  incb. 
Gontraotion,  35  per  cent. 
Appearance  of  fracture  fibrous. 


1 
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No.  1625. 
Marks,  ^ f* 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10". 


Applied  loads. 


In  ganged  length. 


Pound*. 
1,000 
5,000 
10, 000 
16, 000 
20,000 
20,500 
21,000 
21,500 
22,  (KM) 
22,500 
23.000 
24,000 
25,000 


26, 000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,  (100 
33,000 
84,  OUO 
35. 000 
36,000 
87,000 
36,000 
39.000 
40, 000 
41, 000 
42, 000 
43, 000 
43,500 
44,000 
44.500 
45,000 
45,200 
45,390 


^''^«T''~|Elongntion. 


iocb. 


Poiindi. 

1.000 

5.000 

10,000 

15,  OUO 

20. 000 

20,  5(H) 
21.003 

21,  500 

22,  000 
22,  500 
23, 000 
24,  OCO 

•  25,000 
5,000 
10,  000 
15, 000 
20, 000 
26,000 
27,  OUO 
28.000 
29,000 
30,000 
31,000 
32,  OOO 
33, 000 
84,  UOO 
35,000 
36, 000 
37, 000 
3H.  000 
30,  UOO 
40,000 
41,000 
42,000 
43,000 
49.  .'lOO 
44.000 

44.  500 
45. 000 

45,  200 
45, 390 


Inchet: 

0. 

.0013 
.0030 
.0047 
.0063 
.0072 
.0087 
.0141 
.(t241 
.  0287 
.0348 
.0453 
.0721 
.0048 
.0604 
.0681 
.0704 
.1000 
.128 
.l.'>4 
.180 
.210 
.240 
.277 
.345 
.350 
.399 
.435 
.488 
f* 
.04 
.72 
.82 
.01 

1.05 

M3 

1.24 

1.37 

1.55 

1.C7 

l.OU 


Set. 


Inch, 
0. 
0. 
0. 
0. 
.0003 


Remarka. 


Initial  load. 


Elastic  limit. 


.0634 


Tensile  strength. 


Elongation  after  fracture,  2".10  =  21.0  per  cent. 

Elongation  of  inch  sections,  ".43*,  ".25,  ''.20,  ".20,  ".20,  ".21,  ".19, 
".15,  ".14,  ".13. 

Diameter  at  fracture,  ".94  ]  area,  .694  square  inch. 

Contraction,  30.6  per  cent. 

Appearance  of  fracture  fibrous,  90  per  cent. ;  interspersed  with  gran- 
ular metal  10  per  cent.    Cracks  developed  on  cylindrical  surface. 


TKSTfi    or    mOK    AND   STKKL, 
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No.  1520. 

Marks,  Mj^« 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 


■^°*°'^-  .        inch. 


Pounds. 
1,000 
5,000 
10,000 
If).  000 
^0. 000 
20, 500 
21,  (100 
21,500 
22. 000 
22, 500 
23, 000 
23, 500 
24.  OCO 
24,500 
25,000 

28,  0)0 
27.  OUO 
28. 0()0 

29,  OUO 
HO.  000 
31,000 
32,  UOO 
Hii.  OCO 

34,  OUO 

35.  OOO 
30, 000 

37,  OJO 

38,  000 
30,000 
40, 000 
41. 000 

42,  000 

43,  000 

44,  000 
44. 500 
45, 000 
45,500 
46,000 
40,  200 
46.  400 
40,  000 
40.800 
40,800 


Found*. 

1,000 
5,000 
10,000 
15,000 
20,  000 
20,  500 
21,000 
21,500 
22,  000 

22.  500 

23,  000 

23,  500 

24.  000 

24.  500 

25,  000 
20,  000 
27.  000 
VS,  000 
21».  000 

30,  COO 

31,  000 

32,  000 

33,  000 

34,  000 
35. 000 
36, 000 
37. 000 
38, 000 
39. 000 

40,  000 

41,  000 
42,000 
43.  000 
44, 000 
4J,.'>P0 
45, 000 
45,  GOO 
40, 000 
40,  200 
40, 400 
40, 6U0 
40,  800 
40,  800 


In  gau{;ed  lenfi^h. 


Inches. 

0. 

.0014 
.0031 
.0049 
.0067 
.  0072 
.0076 
.0079 
.0084 
.  0003 
.  0107 
.0104 
.  0232 
.0278 
.0340 
.  0445 
.0700 
.103 
.129 

..157 
.100 
.220 
.253 
.201 
.335 
.40 
.45 
.50 
.58 
.04 


.72 
.82 
.96 
1.07 
1.12 
1.21 
1.31 
1.49 
1.5U 
1.70 
1.80 
1.92 
2.02 


Remarks. 


Elongation.'        Sot. 


Inch. 

0. 

0. 

.0001 
.OOOL 
.0004 


Initial  load. 


Klantic  limit. 


.0258 


Tensile  stron^h. 


Elongation  after  fracture,  2^.13=21.3  per  cent. 

Elongation  of  inch  sections,  'M5,  ".15.  ".18,  ".20,  ".24,  ".40»,  ".23, 
".20,  ".19,  ".19. 

Diameter  at  fracture,  ".96;  area,  .724  square  inch. 

Contraction,  27.6  per  cent. 

Appearance  of  fracture  fibrous;  small  granuLir  spot  near  center  of 
fractured  surface. 
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TESTS   OP   IRON   AND   STEEL. 


No.  1527, 


Tetisian  Test 
Marke,  ^  J» 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 


In  ganged  length. 


Pounds. 
1,000 
fi.000 
10,000 
16, 000 
20,000 
20,  500 
21,000 
21.600 
22,000 
22.500 
23.000 
2.1,600 
24, 000 
24,500 
25,000 
26,000 
27, 000 
28,000 
29,000 
<i0.000 
31,000 
32, 000 
33, 000 
34,000 
3.\  000 
30,000 
37,000 
88.  000 
30.  000 
40, 000 
41.000 
42,000 
43,000 
43,500 
44, 000 
44,600 
45,000 
45, 200 
4\  220 
37,100 


Per  sqaare 
inch. 


Kemarks. 


Elongation.  I       Set 


Pounds. 

Inckss. 

1.000 

0. 

5,000 

.0012 

10,000 

.0020 

15,000 

.0047 

20,  OOU 

.0066 

20,500 

.0068 

21,000 

.0071 

21,500 

.0073 

22,  000 

.0076 

22,500 

.0070 

23. 000 

.0082 

23.500 

.0086 

24.000 

.  0(02 

24,500 

.o«:o 

25, 000 

.0222 

20,  000 

.0408 

27,  000 

.0740 

28. 000 

.0008 

29.  000 

.120 

30,000 

.151 

81,000 

.183 

32,000 

.217 

31.  OOO 

.253 

34,000 

.286 

35.000 

.327 

30,000 

.37 

87.000 

.43 

38,000 

.60 

30.  000 

.67 

40,000 

.08 

41.000 

.75 

42,000 

.87 

43.000 

1.04 

43,500 

1.12 

44,  000 

1.25 

44,  5C0 

1.30 

45.  OCO 

1.58 

45,200 

1.70 

45,  220 

1.05 

37, 100 

Inch.      \  Initial  load. 


0. 
0. 
0. 
0. 


.0002 


Elaatio  limit. 


143 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2'^63=26.3  per  cent. 
Elongation  of  inch  sections,  'M6,  'M0,'M6,  ".14,  M9,  ''.20,  ".33,  ".68*, 
".32,  ".24. 
Diameter  at  fracture,  ".79 }  area,  .490  square  inch. 
Contraction,  51  per  cent. 
Appearance  of  fracture  fine  fibrous. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1628. 

Marks,  ^'^' 

Diameter,  rM29. 

Sectiooal  area,  1.00  sqnare  inch. 

Gauged  length,  10^'. 


Applied  loads. 


In  ganged  lengtli. 


Pounds. 
1,000 
6,000 
10, 000 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
20. 500 
27,000 
27,500 
28, 000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
80,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
41.500 
45,000 
45,500 
46,000 
46,500 
40,980 
30, 500 


Per  Bonare 
isclL. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24. 000 
24,500 
25. 000 
25,500 
26.000 
26,600 

27.oro 

27,500 
28, 000 
29,000 
30,000 
31 ; 000 
82,  GOO 
-  33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40, 000 
41,000 
42,  000 
43,000 
4«,000 
44.500 
45, 000 
45,500 
46,  OOU 
46,500 
46,980 
39, 500 


Ineliet. 
0. 

.0014 
.0030 
.0048 
.0060 
.0068 
.0070 
.0071 
.0073 
.0075 
.0078 
.0070 
.0082 
.0080 
.0089 
.0094 
.0168 
.  0239 
.0315 
,0375 
.0.'i4l 
.092 
.115 
.143 
.173 
.201 
.237 
.269 
.324 
.367 
.420 

,    .49 


.55 

.64 

.72 

.82 

.06 

1. 01 

1.10 

1.22 

1.35 

1.52 

1.88 


Kemarks. 


Elongation.  1       Set. 


Inch. 

0. 

0. 

.0001 
.0001 
.0002 


.0000 


..t. 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 
Load  at  time  of  I'ractnrc. 


Elongation  after  fracture,  2''.28=22.8  per  cent. 
Elongation  of  inch  sections,  ".15,  'M5,  'M5,  'M7,  ".24,  ".57»,  ".32, 
".21,  ".16,  ".10. 
Diameter  at  fracture,  ".83;  area,  .541  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  fine,  fibrous. 
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TESTS   OP   IRON   AND   STEEL. 


No.  1529. 
Marks,  ^^' 
Diameter,  l'M29. 
Sectional  area,  1.00  sqaare  inch. 
Gauged  length,  10''. 


Applied  loads. 


ToUl. 


Poundt, 
1.000 
5,000 
10,000 
l.\000 
20, 000 
20, 600 
21,000 
21,500 
22.000 
22,  IJOO 
2:i,  000 
2:i,500 
24, 000 
24,500 
2:»,  000 
i\  500 
2(1.  000 
20.  fiOO 
27,000 
27,  500 
28. 000 
2«,  500 
20. 000 
30, 000 

ai.ooo 

32,  000 

33,  (KM) 

::4, 000 

3,",  000 
30, 000 
37.000 
3»,000 
39, 000 

40. 000 
41,000 

42. 1  00 
4:<,  000 
44.000 
4"..  OCO 
45,  500 
45. 760 
40,000 


3«,000 

39,000    . 

40, 000 

,    41,000     ; 

42,100    1 

4:<,000    1 

44.000    i 

4\0(:o    ! 

Per  nqaaro 
inch. 


Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
?0,  5u0 
21,000 
21,500 
22.  000 

22,  .'iOO 

23,  000 
23, 500 
24, 000 
24. 500 
25,  OOO 
25. 500 
2U,  000 
20,  500 
27,  000 
27,  5lM) 
28, 000 
'M,  fH.0 

29,  000 

30.  000 
31,000 
32.  000 
33,000 
34, 000 
3.^,  000 

30,(;oo 

87,000 
38. 000 
39, 000 
40,  000 
41,000 
42, 000 
43. 000 
44. 000 
45.  000 
45, 500 
45. 750 
40,000 


In  gauged  leDgth. 


Elongation.-       Set. 


Inches. 

.0013 

.0030 

.0048 

.0004 

.0007 

.0OC8 

.0070 

.0072 

.0074 

.0076 

.0079 

.0081 

.  0034 

.0087 

.0090 

.  02C9 

.  03Ci 

.  1)022 

.  0780 

.0971 

.1070 

.1157 

.144 

.178 

.208 

.240 

.274 

.822 

.370 

.42 

.48 

.54 

.62 

.70 

.82 

.07 

1.13 

1.37 

1..57 

1.00 


KeniarkH. 


Inch. 
0. 
0. 
0. 
0. 
.0001 


Initial  load. 


.  0007    !  ElMtic  limit. 


Tensil  Htrength. 
Teat  discontlDQod. 


Bnr  not  ft^cturtHl. 


Total  elongation,  2".23  =  22.3  per  cent. 

Elongation  of  inch  sections,  ".19,  ".19,  ".21,  ".24,  ".51»,  ".30,  'M6, 
".16,  ".15,  ".12. 
Diameter  at  contracted  section,  ^\8{}',  area,  .ij67  square  inch. 
Contraction,  43.3  per  cent. 
This  bar  is  to  be  fractured  after  a  period  of  rest. 


TESTS    OF   IRON   AND   STEEL. 
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No.  1530. 

Marks,  ^3  J' 

Diameter,  l'M29. 

SectioDal  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 


In  fcaaged  lengtli. 


Total. 


Per  square '  t;.i „«„«„•„„ 
iucli.       ,  Elongation. 


Remarks. 


Sot. 


Pounds. 

1,000 

5,000 

10,000 

35.000 

17,000 

Pounds. 
1,000 
5.000 
10, 000 
15.000 
17,000 
IH,  000 
10,  000 
19,500 
20,  000 
20, 500 
21.000 
21.500 
22, 000 
23. 000 
'J4,  000 
25,000 
20,000 
27,000 
28,000 
20,  000 

30.  000 

31,  000 
32, 000 
33, 000 
34, 000 
35, 000 
86.000 
37, 000 
38. 000 
39,000 
40, 000 
41,000 
42.000 
43, 000 
44,000 
44,600 
45,000 
45,500 
45,700 

Inches. 
0. 

.0013 
.0030 
.0048 
.0057 
.0001 
.0006 
.0070 
.  0124 
.0186 
.  0221 
.  0269 
.0327 

Inch. 
0. 
0. 
0. 
.0001 

Initial  load.            * 

■ 
1 

18,000 

19,000 

ltf,500 

Elastic  limit. 

20,000 
20,600 

.0068 

• 

21,000 

21,  500 

22,  000 

23,  000 

.  0522 
.0708 

24.000 

25,000 
26,  000 

.0950 

.  1161 

.1370 

.1650 

.189 

.220 

.  253 

.287 

.322 

.372 

.41 

.46 

.61 

.58 

.63 

.0860 

27, 000 

• 

28. 000 
29,000 

•«•*•• ^« • « • • 

30, 000 

31, 000 

32, 000 

33,000 

34,000 

35,000 

30.000 

37,000 

38,000 

89,000 

40, 000 

.71 

.80 

.91 

1.05 

1.21 

. 

41, 000 

42,000 

43,000 

1 

« 

Tensile  stren^rth. 

Load  at  time  of  fracture. 

44. 000 

44.500 

1.34 
1.50 

45, 000 

45, 500 

1.71        ; 

2.08        1 

1 

i 

45, 700 
39,800 

1 

Elongation  after  fracture,  2".G7  =  26.7  per  cent. 
Elongation  of  inch  sections,  'M6,  ".18,  ".23,  ".36,  ".55»,  ".28,  ".26, 
".23,  ".22,  ".20. 
Diameter  at  fracture,  ",%^ ;  area,  .567  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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No,  1631. 

Marks,  ^i?» 

Diameter,  rM29. 

Sectional  are%  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 
Total. 


Iq  ganged  length. 


Pounds, 
1.000 
5,000 
10,000 
15, 000 
18,000 
18, 500 
19, 000 
19, 5U0 
20, 000 
20. 500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31, 000 
32, 000 
33,000 
34,  000 
35. 000 
30, 000 

37,  000 

38,  000 
39.000 
40,000 
41,000 
42,000 
43,000 
4i,000 
45, 000 
45,  500 
46, 000 
46,500 
40,590 
39,000 


Per  square 
iuc 


qui 
i:li. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19, 000 
10,600 
20, 000 
20,500 
21,000 
21,500 
22.000 
22, 500 
23,000 
23,  500 
24, 000 
25,000 
26,000 
27,000 
28,000 
29, 000 
»0, 000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38.000 
39,000 
40, 000 
41,000 
42. 000 
43,000 
44,000 
45,000 
45,500 
40, 000 
40,500 
46,  590 


.0209 

.  0241 

.0300 

.0401 

.0570 

.0841 

.1050 

.130 

.156 

.184 

.214 

.247 

.282 

.317 

.359 

.41 

.47 

.51 

.58 

.65 

.72 

.82 

.94 

1.07 

1.25 

1.40 

1.54 

1.82 

2.03 


Elongation. 

Set. 

Inehei. 

o.« 

.0013 
.0029 
.0047 
.0058 

1 

1 

Inch, 

0. 

0. 
—.0001 
—.0001 

1 

.0063 

1 

.0067 

1 

.0071 

.0087 
.0107 

.0025 

.0120 

.0137 

.0172 

Hemarka. 


Initial  load. 


Elastic  limit. 


0487 


Tensile  strenfdb. 

Load  at  time  of  ftactai-e. 


Elongation  after  fracture,  2".31  =  23.1  per  cent. 
Elongation  of  inch  section,  ".64,  ".21,  ".22,  ".22,  ".20,  ".21,  ".19,  ".18. 
".16,  ".18. 
Diameter  at  fracture,  ".88;  area,  .608  square  inch. 
Contraction,  39.2  per  cent. 
Appearance  of  fracture  fibrous,  with  trac45S  of  granular  metal ;  seamy. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1632. 

Marks,  ^3-^1 

Diameter,  Vm29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10^^ 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Peruaa:e 
inch. 

Elongation. 

Set 

Founds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,900 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
80,000 
81,000 
32,000 
83,000 
94,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
44.600 
45,000 
45,500 
45,810 
88,0C0 

• 

Foundt, 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
10.500 
20,000 
20,500 
21.000 
21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80  000 

Inehet. 
0. 
.0013 
.0030 
.0048 
.0060 
.0064 
.0071 
.0087 
.0135 
.0158 
.0183 
.0210 
.0267 
.0382 
.0625 
.0839 
.104 
.126 
.156 
.181 
210 

Ineh, 

0. 

0. 

.0001 
.0002 

Initial  load.               ' 
ElasUo  limit. 

*'  ■ 

.0068 

.0752 

1 

1 

81.000    1          .242 
32. 000                27a 

1 

33,000 
34,000 
83,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
,    44.000 
44.600 
45.000 
45.600 
45,810 
38,000 

.312 

.352 

.41 

.45 

.51 

.57 

.63 

.71 

.80 

.01 

1.03 

1.20 

1.31 

1.49 

1.72 

2.14 

Tensile  strength. 

Load  at  time  of  fractnre. 

1 

Elongation  after  fracture,  2''.62  =  25.2  per  cent. 
Elongation  of  inch  sections,  'M6/M8,  'M9,  ''.23,  ".26,  ".24,  ".48», 
^'.38,  ".24,  ".17. 
Diameter  at  fracture,  ".85 ;  area,  .567  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fr^tttre  fibrous. 
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TESTS    OF    IKON   AND    STEEL. 


TENSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  Jf /?,. 

No.    1533. 

Marks,  ^^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 


In  gangod  length. 


Kcuiarks. 


Total. 


Per  8(^uare  I  Elongation.' 


inci 


Sot. 


Found*. 

1,0U0 

5,000 

10,000 

15,000 

20,000 

20,  500 
21. 000 

21,  500 
22,000 
22,500 
23. 000 
23, 500 
24, 000 
24.  SOO 
25,000 
26,000 
27, 000 
28, 000 
20,000 
80,000 
81,000 
32, 000 
83,000 

34,  000 

35.  000 
3(1,  (00 
37, 000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43, 000 
44,  000 
45, 000 

m,  000 

40.500 
47, 000 
47, 500 
48, 000 
48,  IGO 
31),  000 


1,000 
5.  000 
10, 000 
15,000 
20, 000 
20,  500 
21,000 
'J  1, 500 
22,  000 
22,  500 
23, 000 
23,500 
24, 000 

24,  500 

25,  000 
26, 000 
27, 000 
28,  COO 
20, 000 
30,000 
31, 000 
32,000 
33, 000 
34,000 
35, 000 
30. 000 
37, 000 
38,000 

39,  000 
40,000 
41, 000 
42, 000 
43,000 
44, 000 
45. 000 

40,  (100 
46. 500 
47. 000 
47,  500 
48.000 
48, 180 


Inches. 
0. 

.0013 
.0030 
.0048 
.  0067 
.0071 

Inch. 
0. 
0. 
0. 
0. 
.0004 

Initial  load. 

.0076 

.0078 

.  00h3 

Elastic  limit. 

.0091 

. 

.  0098 

•■•"■' 

.01'>2 

.0164 

.0187 

.  0234 
.0448 

■ 

0156 

.  0C;i5 

.0850 

.  1138 

.  1425 

.172 

.201 

.235 

.270 

.305 

•  .  350 

.40 

.45 

.51 

.50 

63 

.71 

.80 

.90 

1.02 

1.19 

1.31 

. 

1.45 

• 

1.02 

1.92 



2.12 

' ...... 

Ten»ilo  Ktronirlh. 

1 

Load  at  time  of  fractui*e. 

i 

Elongation  after  fracture,  2" .55  =  25.5  per  cent. 

Elongation  of  inch  section,  ".18,  ".20,  ".20,.  ".27,  ".47%   ".33,  ".24, 

7  99    //  ♦)9    //  99 

.^^,  .WM,  »^mdt 

Diameter  at  fracture,  ".88;  area,  .608  square  iuch. 

Contraction,  39.2  per  cent. 

Appearance  of  fracture  fibrous;  small  spot  of  granular  metal. 


TESTS   OF  IBON  AND   STEEL. 
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No.  1534. 

Marks,  ^-^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  lO''. 


Applied  loads. 


Id  ganged  lengtb. 


TotaL 


Powidt. 
1,000 
5,000 
10.000 
15.000 
20,000 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24, 000 
24,500 
25,000 
20,000 
27,000 
28,000 
29,000 
30,  000 
31,000 
32, 000 
33,000 
34,000 
35, 000 
36, 000 
37, 000 
38,000 
39, 000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45, 000 
45,500 
40.000 
46,500 
47.  000 
47, 260 
32,000 


Per  square  Elongation. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,  000 
21,000 
21,500 
22,000 
22,500 
23,000 
23, 500 
24, 000 
24, 5U0 
25,000 
20.000 
27,000 
28,  000 
20,  000 
30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38,  OGO 
39,000 
40, 000 
41,000 
42,000 
43.000 
44, 000 
45, 000 
45,500 
46, 000 
40, 500 
47,000 
47.260 


Inches. 

0, 
.0013 
.0030 
.0048 
.0068 
.0073 
.0082 
.0005 
.0137 
.0171 
.  0205 
.0228 
.0280 
.0424 
.0570 
.0810 
.107 
.140 
.104 
.193 

.255 

.294 

.330 

.39 

.42 

.48 

.53 

.60 

.67 

.76 

.85 

.97 
1.11 
1.20 
1.33 
1.51 
1.70 
2.12 


Set. 


Inch. 

0. 

0. 

0. 

.0001 
.0004 


.0848 


Bemarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2''.32  =  23.2  per  cent 

Elongation  of  inch  sections,  'M8,  'M9,  '^43•,  ''.23,  ''.21,  ".23,  ".21, 

//   Q1       //  *><>    V/  Ol  '77777 

•  •^A.,  »^^m  .WX. 

Diameter  at  fracture,  ".98  j  area,  .764  square  inch. 
Contraction,  24.6  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
S.  Ex.  36 65 
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TE8TO  OF  IRON  AND   8TEEL. 


No.  1536. 
Marks,  ^.b. 

Diameter,**  rM29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10^^ 


Applied  loads. 


In  gMiged  length. 


ToUl. 


Pounda. 
1,000 
6,000 
10,000 
15.000 
20,000 
21,000 
21,500 
22,000 
22,600 
23.000 
23,600 
24.000 
24,600 
2^.000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,0C0 
32,000 
33.000 
34.000 
33,000 
36,000 
87,000 
38,010 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,600 
46,000 
45,500 
46,000 
46,500 
46,600 
41,000 


Per  square 
incD. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
21.000 
21.600 
22.000 
22.600 
23,000 
33,500 
24.000 
24,500 
25.000 
26,000 
27,000 
29.000 
20.000 
80.000 
81.000 
32.000 
33,000 
34,000 
35.000 
36.000 
37.000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
46,000 
45.500 
46,000 
46.500 
46,800 


Elongation. 


0. 

.0015 
.0082 
.0050 
.0068 
.0073 
.0078 
.0081 
.0089 
.0165 
.0200 
.0261 
.  0312 
.0379 
.0618 
.0840 
.118 
.140 
.168 
.195 
.225 
.258 
.297 
.337 
.40 
.44 
.40 
.54 
.61 
.60 
.78 
.87 

1.00 

1.08 

1.18 

1.30 

1.42 

1.61 

2.04 


Sot. 


Inch. 

0. 
.0002 
.0002 
.00u3 
.0004 


Bemarks. 


Initial  load. 


■I 


.0297 


Elaatio  limit 


Tensile  strength. 
Load  at  time  of  fractnre. 


Elongation  after  fracture,  2'^.SS  =  23.8  per  cent. 
Elongation  of  inch  sections,  ''.21,  ''.23,  ".29,  ".48»,  ".26,  ".20,  ".26, 
".18,  ".14,  ".13. 
Diameter  at  fractnre,  ".89;  area,  .622  square  inch. 
Contraction,  37.8  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 


TESTS   OF  IRON   AND   STEEL, 
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No.  1536. 
Marks,  ^f* 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Ganged  length,  10"'. 


Applied  loads. 


In  ganged  length. 


TotaL 


^^^ineSf^  Blongfttion.         Set 


Pounds. 

Pounds, 

1,000 

1,000 

5^000 

5,000 

10,000 

10,000 

15,000 

15,000 

20,000 

20,000 

21,000 

21,000 

21,500 

21,500 

22,000 

22,000 

22,500 

22,500 

23,000 

23,000 

23,500 

23.500 

24.000 

24,000 

24,500 

24,500 

25,000 

25,000 

25.600 

25,500 

26,000 

20,000 

26,500 

26,  noo 

27,000 

27.000 

27,500 

27,500 

28,000 

26,000 

29,000 

29,000 

30,000 

30,000 

31,000 

31,000 

32,000 

32,000 

33,000 

33,000 

Si.OUO 

34.000 

35,000 

35. 000 

36,000 

36,000 

37,000 

37,000 

38,000 

38.000 

39,000 

39,000 

40, 000 

40, 000 

41, 000 

41,000 

42,  OCO 

42. 000 

43,000 

43,000 

44,000 

41,000 

45,000 

45.000 

45, 506 

45.500 

46.000 

46.  000 

46,500 

46,500 

47.000 

47. 000 

47.050 

47,050 

80,500 

39,  500 

Inches. 

0. 

.0013 
.0030 
.0045 
.0062 
.0066 
.0068 
.0071 
.0078 
.0074 
.0070 
.0078 
.0082 
.0085 
.0089 
.0098 
.0114 
.  0149. 
.0302 
.0402 
.0580 
.081 
.111 
.141 
.167 
.199 
.235 
.274 
.322 
.371 
.44 
.51 
.58 
.66 
.76 
.88 

1.04 

1.17 

1.30 

1.48 

1.81 

2.10 


Inch, 

0. 

0. 

0. 

—.0002 
—.0002 


Remarks. 


Initial  load. 


.0004 


Elastic  limit. 


Tennilo  strength. 
Load  at  time  of  fracture. 


Elongation  after  fracture,  2".59  =  25.9  per  cent. 

Elongation  of  inch  sections,  ''.41,  '^55*,  ".23,  ".21,  ".21,  ".19,  ".20,  ".20, 

"   19.  ''77777 

Diameter  at  fracture,  ."83 ;  area,  .641  square  inch. 
Oontraction,  45.9  per  cent. 
Appearance  of  fracture  fine,  fibrous. 
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TESTS   OF   IRON   AND   8T££L. 


No.  1637. 

Marks,  ^2  f' 
Diameter,  1".129. 

Sectional  area,  1.00  per  square  inch. 

Gauged  length,  10". 


Applied  loads. 


In  ganged  length. 


Total.    ,  ^XT*'"''  El«n?ation  j        Set. 


Pounds. 
],U(jO 
5,U00 
10,000 
15,01)0 
2o.  000 
•J2, 000 

2:),  coa 

2:j,  500 
24,  000 
21,500 
2o,  000 
25,500 
2ti,  UOO 
20. 500 
27,  000 
2^<,  (»00 
2'J,  OOO 
:iO,  OOO 
31.000 
32,  000 

33,  rou 

31,000 
35,  000 

33,  omi 

37.  000 
38, 000 
39, 000 
40,  000 
41,000 
42, 000 
43. 000 
44.000 
44,500 
45,  000 
45,  500 
40.000 
40, 280 
89,  000 


lucb 


Pound». 

l.OuO 

5, 000 

10.000 

15.000 

20.  000 

22,  000 

2:{.  000 

23,  GOO 

24,  000 

24.  r.oo 

25,  (M)0 
25,  500 
20.  000 
2(J.  .500 
27. 000 
2H.  OOO 
•J!»,  I'OO 
.'{0,  000 
31.000 

:j2, 000 
.^y,  000 

34.000 
35.  (100 
30.  000 

r,7, 000 

38, 000 
89.000 
40, 000 
41,000 
42, 000 
4:),  000 
44, 000 
44.  500 
45, 000 
45. 500 
40, 000 
40,  280 


Inchct. 

0. 
.0013 
.0030 
.0048 
.  0060 
.  1 075 
.  0079 
.W84 
.0088 
.0102 
.0121 
.0108 
.  0232 
.0330 
.0448 
.0645 
.0900 
.0115 
.0145 
.0174 
.0207 
.  0240 
.028:1 
.0327 
.39 
.44 
.50 
.5(1 
.  ft5 
.75 
.85 

l.OI 

1.11 

1.23 

1.41 

1.65 

2. 01 


Remarks. 


Jacket. 
.U 
.0 
.0 

.0 
.0001 


Initial  load. 


0038 


Elaatio  limit. 


Tensile  htrengtb. 
Load  at  time  of  fractare. 


Elongation  after  fracture,  2".57  =  25.7  |>er  cent. 
Elongation  ot  inch  sections,  ".27,  ".66*,  ".29,  ".23,  ".23,  ".22,  'M8, 
".17,  ".16,  ".10. 
Diameter  at  fracture,  ".77 ;  area,  ".466  square  inch. 
Contraction,  53.4  per  cent. 
Appearance  of  fractare  fine,  fibrous. 


T£8T8  01^  IftOlt  AND  BTBfiL^ 
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No.  1538. 

Marks,  ^J" 

Dtemeter,  rM29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10^'. 


Applied  loads. 


Per  sqaare 
iDcn. 


Pounda. 
1,000 
S,000 
10.000 
15,000 
20,000 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25.000 
25,500 
28,000 
26,500 
27,000 
27,500 
28,000 
29,000 
30,000 
31,000 
32,000 
33,0f)0 
84,000 
35,000 
36, 000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44^000 
45,000 
45,500 
46,000 
40,500 
47,000 
47,120 
44,000 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20, 000 
22,000 
22,500 
23,000 
23.600 
24, 000 
24.500 
25,000 
23.500 
26,000 
26,500 
27,000 
27,500 
28.000 
29,000 
30, 000 
31,000 
32,000 
33, 000 
34.000 
35,000 
80,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,  000 
43,000 
44,000 
45,000 
45,500 
40. 000 
40,500 
47,000 
47, 120 


In  gaoged  length. 
Elongation.        Set. 


Tneheg. 
0. 

.0011 
.0028 
.0048 
.  (»066 
.0074 
.0077 
.  0079 
.  0081 
.0083 
.0087 
.0003 
.0098 
.0111 
.0132 
.0161 
.0224 
.0331 
.0510 
.0722 
.  0902 
.123 

.  i^n 

.  185 

.220 

.256 

.297 

.3*5 

.42 

.40 

.53 

.60 

.69 

.81 

.93 

1.03 

1.15 

1.80 

1.52 

1.80 


Inch, 

— io^l 
^.0001 
—.0001 
0. 


.0010 


Bemarka. 


Initial  load. 


Elastio  limit 


Tensile  strength. 
Test  dlBContinaed. 


Bar  not  iraotared. 


44,  UUU        ' XeSl»  UUHMIUUUUOU.      XHU- uwv  u«vi(Ui.vu. 

I I 

Total  elongation,  l''.97=19.7  per  cent. 

Elongation  of  inch  sections,  ''.4V  ''.26,  'M9,  'M8,  ".17,  'M6,  'M6, 
"M,  ".15,  ".14. 
Diameter  at  contracted  section,  ".93 ;  area,  .679  square  inch. 
Contraction,  32.1  per  cent. 
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TESTS   OF   IRON   AND   STEEL. 


Marks,  s'a 

Diameter  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10''. 


No.  153P 


Applied  loads. 


T«f«i      ^or  square 
^«^'^-  inch. 


Pound*. 
l.OCO 
5,000 
10,000 
15,000 
20,000 
22, COO 
22,500 
23,  OUO 
23,500 
24, 000 
24,500 
25, 000 
26, 000 
27,000 
2H,000 
29, 000 
30, 000 
31.000 
82,000 
33,000 
34,000 
35,000 
36, 000 
37,000 
38,000 
39,000 
40,  000 
41, 000 
42, 000 
43, 000 
44, 000 
45, 000 
46,000 
46,500 
47,000 
47, 500 
47,060 
42,  500 


In  ganged  length. 


Elongation. 


Poundt. 
1,000 
5,000 
10,000 
15, 000 
20,000 
22,  000 
22. 500 
23, 000 
23,500 
24, 000 
24,500 
25, 000 
26.000 
27,000 
28,000 
29,000 
80, 000 
31, 000 
82,000 
3.1, 000 
34,000 
35,000 
30, 000 
87,000 
38,000 
39,000 
40,000 
41,000 
4  J.  000 
43,000 
44,000 
45,000 
46,000 
40,500 
47,000 
47,500 
47,660 


Inclket. 

0. 

.0013 
.0030 
.0048 
.0066 
.0079 
.0108 
.  0139 
.0168 
.0207 
.0281 
.0418 
.0012 
.0H73 
.1187 
.140 
.162 
.184 
.220 
.246 
.294 
.331 
.88 
.41 
.45 
.52 
.58 
.64 
.72 
.81 
.92 

1.04 

1.^7 

1.38 

1.55 

1.87 

2.18 


Sel. 


Jnc/t. 

0. 

0. 

0. 

0. 

0. 


Remarks. 


Initial  load. 


0.S34 


Elaotio  limit. 


Tensile  strength. 

Load  at  time  of  firactare. 


Elongation  after  fracture  2".50  =  25.0  per  cent. 
Elongation  of  inch  sections,   ^25,  ".21, '^26,  ''.49*,  ".25,  ".21,  ".21, 
''.26,  ".23,  ".13. 
Diameter  at  fracture,  ".90 ;  area,  .036  square  inch. 
Contraction,  36.4  per  cent. 
Appearance  of  fracture  fibrous,  95  per  cent. ;  granular,  5  per  cent. 


TESTS  OF   IBON   AND   ST££L. 
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No.  1540. 

Marks,  ^i^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10^^ 


Applied  loads. 

In  gauged  length. 

TotaL 

PerMoare 
inoo. 

Elongation. 

Sot 

P<mndt, 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25,000 
20,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
30,000 
87,000 
38,000 
30,000 
40,000 
41  000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
*J5, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85.000 
-      80,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,500 
40,000 
40,500 
47,000 
47,020 

Inck$9. 

0. 

.0013 
.0030 
.0048 
.0066 
.0071 
.0077 
.0091 
.0114 
.0147 
.0182 
.0242 
.0805 
.0381 
.0645 
.0880 
.118 
.145 
.175 
.205 
.234 
.270 
.808 
.86 
.41 
.45 
.51 
.58 
.64 
.72 
.80 
.90 

LOO 

1.241 

1.83 

1.48 

1.03 

1.07 

2.09 

Inch, 
0. 
0. 
0. 
0. 
.0002 

Initial  load. 
Elastic  limit. 

Tensile  strengtit. 
Load  at  time  of  fraotnre. 

.0806 

42,000 
43,000 
44,000 
45,006 
45.500 
40,000 
40,500 
47,000 
47.020 
42,800 

Elongation  after  fracture,  2*'A0  =  24.0  per  cent. 
Elongation  of  inch  sections,  'M7,  ".16,  ".19,  ".33,  ".47,  ".22,  ".22,  ".24, 
".21,  ".19. 
Diameter  at  fractore,  ".88 ;  area,  .608  square  inch. 
Contraction,  39.2  i>er  cent. 
Appearance  of  fracture  flbrous,  seamy. 
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TESTS  Of  IftON  AND  STEEL 


ITo.  1541. 
Marks,   ^3^ 
Diameter,  l'M29. 
Sectioual  area,  1.00  square  inch. 
Gauged  leugth,  10". 


Applied  loads. 

In  ganged  length. 

•( 

Total. 

Per  sqaaro 
inch. 

Elongation. 

Inehe9. 

0. 

.0018 
.0030 
.0049 
.0060 
.0071 
.0077 
.0094 
.0139 
.0185 
.0240 
.0292 
.0352 
.0484 
.0730 
.0968 
.122 
.150 
.179 
.209 
.240 
.274 
.807 
.36 
.40 
.44 
.50 
.55 
.62 
.69 
.78 
.88 

1.00 

1.17 

1.27 

1.40 

1.55 

1.83 

2.24 

Set. 

Remarkfl. 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
21,000 
21, 500 
22,000 
22,5lK) 
23,000 
23,600 
24,000 
24,500 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81, 000 
32,000 
33, 000 
34,000 
85.000 
86,000 
37, 000 
38. 000 
89.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
45,600 
46,000 
46,600 
47,000 
47, 175 
41,200 

P<ninda. 
1,000 
5,000 
10,000 
15, 000 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27. 000 
28.000 
29.000 
80, 000 
31,000 
82.000 
33,000 
34,000 
85,000 
36,000 
37,000 
38. 000 
39,000 
40,000 
41.000 
42, 000 
43,000 
44.000 
45,000 
45,500 
46.000 
46.500 
47,000 
47, 175 

Inch, 
0. 

0. 

.0001 
.0001 
.0001 

Initial  ]oa«l. 
Elaatio  limit. 

* 

.0403" 

/                                                              1 

Tensile  strenfrth. 

Load  at  time  of  f^oture. 

Elongation  after  fracture,  2".81=28.1  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  ".21,  ".35,  ".58,  ".27,  ".25, 
''.27,  ".26,  ".25. 
Diameter  at  fracture,  ".83 ;  area,  .541  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  fibrous,  with  traces  of  granular  metal. 
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TEKSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  M.  B  %. 


No.  1542. 

Marks,  ^  f- 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total.      Pors^*^® 
j.vMt«.  inch. 


Povnds. 
1,000 
5.000 
10, 000 
15,000 
20, 000 
22. 000 

22,500 


23, 
23. 
24, 
25, 
20, 
27, 
28. 
21P, 
30, 
31. 
32. 
33. 
34, 
35, 
86, 
37. 
3H. 
30, 
40, 
41, 
42, 
43, 
44, 
41, 
4-, 
43, 
48. 
46. 
40, 


000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
OOU 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 
500 
000 
220 
200 


rounds. 
1,000 
5,000 
10, 000 
15,000 
20.000 
22,000 

22,500 

23,  000 
23,500 
24, 000 
25,  COO 
28,0U0 

27,  000 

28,  000 
20,  000 
30,  000 

.  31,000 

32,  000 

33,  000 
3»,000 

3-:'.  000 

36,000 
37,000 

38,  000 

39,  000 
40. 000 
41,000 
42,000 
43, 000 

44,  000 
44, 600 
45,000 

45,  500 
46,000 

46,  220 
40, 200 


In  jEsnged  length. 


Elongation. 


Inches. 
0. 

.0012 
0020 
.0047 
.0064 
.0079 
.0083 
.  0108 
.0238 
.0282 
.0360 
.0561 
.0730 
.0P20 
.1160 
.1425 
.1050 
.1920 
.2215 
.2590 
.2935 
.3350 
.38 
.44 
.40 
.54 
.61 
.70 
.78 
.89 
.104 
1.11 
1.22 
1.38 
1.56 
1.03 


Set 


Inch. 

0. 

0. 

0. 

0. 

0. 


.0473 


Kemarka. 


Initial  load. 


Elastio  limit 


Tensile  strength. 
Load  at  thne  of  fVactnre. 


Elongation  after  fracture,  2".22  =  22.2  per  cent. 
Elongation  of  inch  sections,  ".22,  ".27,  ".58*,  ".27,  ".19,  ".15,  ".14, 
".13,  ".14,  ".13. 
Diameter  at  fracture,  ".88;  Area,  .608  square  inch. 
Contraction,  39.2  per  cent. 
Fractured  7t}"  from  outer  end  of  specimen.    Appearance  fibrous. 
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No.  1543. 
Marks,  ^  J» 

Diameter,  l.'a29. 

Sectional  area,  L.OO  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUO. 

Per  Bonare 
inch. 

Elongation. 

Set 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
22,000 

22,500 

23.000 
23,500 
24,000 
24,500 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32, 000 
83.000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43, 000 
44,000 
44,500 
45,000 
45,500 
46,000 
46,100 
40,200 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
22.000 

22,500 

23.000 
23,500 
24.000 
24,500 
25,000 
26,000 
27,000 
2»,000 
20,000 
30,000 
31,000 
32. 000 
33,000 
31,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
,     43,000 
44,000 
44.500 
45,000 
45,500 
46,000 
46.100 
40,200 

Inch. 
0. 

.0013 
.0030 
.6047 
.0066 
.0C(77 
C       .0083 
>       .0097 
.0184 
.0315 
.0308 
.0452 
.0553 
.0695 
.1008 
.1220 
.1510 
.1765 
.2122 
.2380 
.2630 
.8120 
.36 
.41 
.47 
.51 
.56 
.62 
.73 
.82 
.93 
.103 
.116 
.129 
.144 
.166 
.190 

Ineh, 
0. 
0. 
0. 
0. 
.0003 

Tnitialload. 
BlasiioUmit. 

Tenaile  strength. 
Load  at  time  of  ftaotnre. 

/       .0468 

Elongation  after  fracture,  2".28  =  22.8  per  cent. 
Elongation  of  inch  sections,  ".32,  ".64»,  ".25,  ".21,  ".16,  ".16,  ".16,  ".13, 
".13,  ".14. 
Diameter  at  fracture,  ".84 ;  area,  .554  square  inch. 
Contraction,  44.6. 
Fractured,  G".3  from  outer  end  of  specimen ;  appearance  fibrous. 


TESTS   OF   IRON  AND   STEEL. 


1035 


No.  1644. 

Marks,  ^  J»» 

Diameter,  'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
21.500 
22,000 
22, 600 
23, 000 
23,500 
24,000 
25, 000 
26,000 
27,000 
28.000 
20.000 
30.  OOO 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
88. 000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
40,000 
46,080 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21.500 
22.000 
22,500 
23,000 
23,500 
24,  OGO 
25,000 
26,000 
27.000 
28,000 
29,000 
30, 000 
31,000 
32,000 
3:{,  000 
34, 000 
35. 000 
36.000 
37,000 
3'<,000 
39. 000 
40, 000 
41,000 
42.000 
43,000 
44,000 
44.500 
45,000 
45,500 
40, 000 
46^080 


In  gauged  length. 


Elongation 


Inehei. 

0. 

.0013 
.0029 
.0046 
.0005 
.0072 
.0076 
.0087 
.  0103 
.0253 
.  0370 
.0403 
.0600 
.OK70 
.1120 
.1320 
.1600 
.1005 
.2160 
.2570 
.  2820 
.3220 
.37 
.42 
.46 
.51 
.58 
.64 
.72 
.81 
.92 

1.06 

1.17 

1.30 

1.48 

1.69 

1.82 


Remarks. 


Elongation 
set. 


Ineh. 

0. 

0. 

0. 

0. 

0. 


Initial  load. 


Elastic  limit. 


.0600 


Tensile  strength. 


Elongation  after  fracture,  2'M6  =21.6  per  cent. 

Elongation  of  inch  sections,  ''.59*,  ".31,  ''.23,  'M  7,  'M7,  'M4,  ".15,  ".13, 
".14,  ".13. 

Diameter  at  fracture,  ".83;.  area,  ".541  square  inch. 

Contraction,  45.9  per  cent. 

Fractured  5".4  from  outer  end  of  specimen.  Appearance  fibrous, 
seamy. 
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Marks,  ^  f» 

Diameter,  l/a29. 

Sectional  area,  L.OO  sqaare  inch. 

Gauged  length,  IC. 


No.  1543. 


Applied  loaclB. 

In  ganged  length. 

Total 

Per  Bqnare 
inch. 

Elongation. 

Set. 

Poundi. 
1,000 
6.000 
10.000 
15.000 
20,000 
22,000 

22,500 

23.000 
23,600 
24,000 
24,500 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
83.000 
34.000 
85.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,00U 
44,000 
44,500 
45,000 
45,500 
46,000 
46,100 
40,200 

Pounda. 
1.000 
5,000 
10,000 
15,000 
20,000 
22.000 

22,500 

23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27.000 
2».000 
29,000 
80,000 
31,000 
32,000 
83,000 
84.000 
35,000 
86.000 
37.000 
88,000 
30.000 
40,000 
41,000 
42,000 
,     43,000 
44,000 
44.500 
45,000 
43,500 
46,000 
.46,100 
40,200 

Inch, 
0. 

.0013 
.0030 
.6047 
.0066 
.0tf?7 
C       .0083 
.0007 
.0184 
.0315 
.0398 
.0452 
.0553 
.0695 
.1008 
.1220 
.1610 
.1765 
.2122 
.2380 
.2630 
.8120 
.36 
.41 
.47 
.51 
.56 
.62 
.73 
.82 
.93 
.103 
.116 
.129 
.144 
.166 
.190 

Jnek, 
0. 
0. 
0. 
0. 
.0003 

Initial  load. 
Blastio  limit 

TennOe  strength. 
Load  at  time  of  fnotnre. 

/       .0468 

Elongation  after  fracture,  2''.28  =  22.8  per  cent. 
Elongation  of  inch  sections,  ''.32,  ".64»,  ''.25,  ".21,  ".16,  ".16,  ".16,  'M3, 
".13,  ".14. 
Diameter  at  fracture,  ".84 ;  area,  .554  square  inch. 
Contraction,  44.6. 
Fractured,  6".3  from  outer  end  of  specimen ;  appearance  fibrous. 


TESTS   OF   IRON  AND   STEEL. 


1035 


No.  1544. 

Marks,  ^  J« 

Diameter,  'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


PotmcCt. 

1,000 
5,000 
10.000 
15,000 
20.000 
21,000 
21.500 
22, 000 
22,600 
23, 000 
23, 600 
24,000 
25,000 
20,000 
27,000 
28,  000 
29.000 
30.000 
31,000 
32,000 
33.000 
34,000 
35, 000 
36,  000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,600 
45, 000 
45,500 
46,000 
46,080 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22.000 
22.  500 
23.000 
23,500 
24, 000 
25,000 
26.000 
27. 000 
28,000 
29,000 
30,000 
31,000 
32.000 
3:1,000 
34. 000 
35, 000 
36,000 
37.000 
3'«,000 
39,000 
40,000 
41, 000 
42.000 
43,000 
44,000 
44.500 
45,  OOO 
45,500 
46,000 
40,080 


In  gaoled  length. 


Elongation 


Inches. 

0. 

.0013 
.0029 
.0040 
.0065 
.0072 
.0076 
.0087 
.  0168 
.  0253 
.0370 
.0405 
.0600 
.0H70 
.1120 
.1320 
.1600 
.1005 
.2160 
.  2570 
.  2820 
.  3220 
.37 
.42 
.46 
.51 
.58 
.64 
.72 
.81 
.92 

1.06 

1.17 

1.30 

1.43 

1.69 

1.82 


Remarks. 


Elongation 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 


Initial  load. 


Elastic  limit. 


.0600 


Tensile  sta«ngth. 


Elongation  after  fractnre,  2'M6  =21.6  per  cent. 

Elongation  of  inch  sections,  ''.59*,  ''.31,  ".23,  ".17,  ".17,  ".14,  ".16,  ".13, 
".14,  ".13. 

Diameter  at  fractnre,  ".83;.  area,  ".641  square  inch. 

Contraction,  46.9  per  cent. 

Fractured  6".4  from  outer  end  of  specimen.  Appearance  fibrous, 
seamy. 
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No.  1547. 

Marks,  ^f» 

Diameter,  r'.129. 

Sectional  area,  1.00  square  iuch. 

Gaaged  length,  lO''. 


Applied  loadH.       ,      Id  gauged  length. 

I 

Elongation.  I       Sot. 


Total. 


Pound». 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
21, 500 
22,000 
22,500 
23,000 
23, 500 
24,000 
24,500 
25,000 
25. 500 
26,000 
26,500 
27,000 
28,000 
20,000 
30,000 
31,000 
82, 000 
83,000 
34. 000 
35,000 
36, 000 
87,000 
38, 000 
30, 000 
40, 000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
46,500 
47, 000 
47,500 
47,750 
40,800 


l*er  Rquare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,  500 
22,000 
22.500 
23,000 
23,500 
24,000 
24, 500 
25.000 
25,  GOO 
26.000 
26,500 
27,000 
28,000 
29,000 
30, 000 
31,000 
32,000 
33,000 
34,000 
35,  000 
86,000 
37,000 

'  38,000 
30,  000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45. 000 
46,000 
46,500 
47,000 
47,600 
47,750 
40.800 


InehM. 
0. 

.0013 
.0030 
.0048 
.0006 
.0071 
.0074 
.0077 
.0070 
.0082 
.0085 
.0087 
.0094 
.0117 
.0139 
.0178 
.0212 
.0250 
.0330 
.0470 
.0670 
.0926 
.1170 
.1460 
.1730 
.2100 
.2400 
.2780 
.3275 
.40 
.45 
.51 

.67 

.78 

.92 
1.00 
1.21 
1.39 
1.62 
1.93 


Remarks. 


Initial  load. 


Elastic  limit. 


.0084 


Tensile  strength. 

Load  at  time  of  firacture. 


Elongation  after  fracture,  2".44  =  24.4  per  cent. 
Elongation  of  iuch  sections,  ".21, ''.23, ''.56  •, ''.38, ''.22,  ".20  'M9, 
".18,  ".15,  ".12.  J         >         1         J 

Diameter  at  fracture,  ".83 ;  area,  .541  square  inch. 
Contraction,  .945  per  cent. 
Appearance  of  fracture  fibrous. 
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Marks,  ^^ 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 


No.  1548. 


Applu 
Total. 

k1  \OBiU. 

1  Per  sqnftro 
'      Ineb. / 

PoundM. 

1.000 
5.000 
10,000 
15.000 
20.0  JO 
21,000 
21,  500 
2J.000 
22,500 
21,  000 
23,  liOO 
24,000 
25, 000 
2*{,000 
27. 000 
28,000 
Jtt.OOO 
30,000 
31.000 
32. 000 
,        33.  OtO 
34. 000 
85,000 
,        30,000 
'        37.000 
38.000 
30. 000 
40.000 
41,000 
42.000 
43,000 

44.  OUO 

45.  Wfj 
40.000 

46.  500 
47,000 
47,360 

Id  ^auge 
filonipttiou. 

Inch. 

0. 

.0013 
.0030 
.0047 
.0064 
.0007 
.0009 
.0076 
.0082 
.0112 
.0148 
.0237 
.  0528 
.0750 
.0965 
.1145 
.  1390 
.1080 
.1920 
.  22.iO 
.2550 
.2920 
.3300 
.38 
.43 
.48 
.63 
.00 
.07 
.75 
.84 
.05 
.110 
.132 
.147 
.170 
.201 

d  length. 

Set. 

Inch. 
0. 
0. 
0. 
0. 
.0001 

Reinju>ka. 

Poundt. 
l.OOO 
5.00O 
10.000 
lft,iiOO 
20.0U0 
21,000 

Initial  lord. 
Elaatic  limit. 

Tensile  strongth.                                                    , 

2l.r4)0 

22,  OUO 



22,  500 



23.000 

23, 500 

............ 

24,  OUO 

•.... 

25, 000 

20.000 

27. 000 
28.000 
20.000 



80,  (CO 

31.000 
32,000 

33,000 

84.000 

85.000 

30,000 

37.000 

h8,000 

39.000 

40.000 

41.000 

41'.  000 



41. 000 

........    . 

44,  000 

4V  000 

40.000 

46. 500 

....       . 

4r.ooo 

47,360 

EIoDgatioD  after  fracture,  2".37  =  23.7  per  cent. 
//  E^X^?J^  r^  ^^^^  sections,  ".17,  ".18,  ".18,  ".20,  ",22,  ",5l«,  ".28, 

Diameter  at  fracture,  ".88;  area,  .608  square  inch. 
Contraction,  39.2  i)er  cent. 

Fractured,  9^.70  from  outer  end  of  specimen.    Appearance  fibrous  90 
per  cent. ;  granular,  10  per  cent. 
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No.  1547. 

Marks,  ^?« 

Diameter,  1".129. 

Sectioual  area,  1.00  Bquare  iuch. 

Gaaged  length,  10'^ 


Applied  loadM. 


Total. 


Poundt. 
1, 000 
5,000 
10,000 
16,000 
20,000 
21, 000 
21,500 
22,000 
22,600 
23,000 
23.600 
24,000 
24,600 
26,000 
25,500 
26,000 
26,600 
27.000 
28,000 
20,000 
30,000 
31, 000 
32,000 
33,000 
34.000 
35,  000 
36,000 
37,000 
38,000 
30,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
46,500 
47, 000 
47.500 
47,750 
40,800 


Per  nquaro 
inch. 


Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
21.U00 
21,  54)0 
22.000 
22. 500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36, 000 
37,000 

'  38,000 
30. 000 
40, 000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
46,500 
47,000 
47,  .500 
47.750 
40.800 


Id  gaaged  length. 


EloDgatioD.i       Set. 


Jnehet. 

0. 

.0013 
.0030 
.0048 
.0066 
.0071 
.0074 
.0077 
.0070 
.0082 
.0085 
.0087 
.0094 
.0117 
.0130 
.0178 
.0212 
.0250 
.0330 
.0470 
.0670 
.0925 
.1170 
.1460 
.1730 
.2100 
.2400 
.2780 
.3275 
.40 
.45 
.61 
.i^ 
.67 
.78 
.02 

1.00 

1.21 

1.39 

1.62 

1.93 


Inch. 
0. 
0. 
0. 
0. 
.0001 


Bemarks. 


Inltialload. 


Elaatio  limit. 


.0034 


Tensile  atrengtb. 

Load  at  time  of  firacture. 


Elongation  after  fracture,  2''.44  =  24.4  per  cent. 
Elongation  of  inch  sections,  '^21,  ".23,  ".50  •,  ".38,  ".22,  ".20,  ".19, 
".18,  ".15,  ".12. 
Diameter  at  fracture,  ".S3 ;  area,  .541  square  inch. 
Contraction,  .945  per  cent. 
Appearance  of  fVactnre  flbroas. 
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Marks,  ^^ 

Dianieter,  l'M29. 

Sectional  area,  1.00  square  inch. 


No.  1548. 


Appli« 
Total. 

Ml  loads. 

1  Per  aqnaro 
IneU.  , 

'    Pounds. 
1.000 
5,000 
10.000 
15.000 
20. 0  »0 
21.000 
21,500 
2  J,  000 
22, 600 
2  J,  000 
23.  .MM) 
21,000 
25. 000 
2H.0O0 
27. 000 
28.  000 
21).  000 
30,000 
31,000 
32. 000 
33,0u0 

34.  000 

35,  000 
,        36, 000 

37.000 

1        38. 000 

'        39.000 

40,000 

41,000 

1        42. 000 

4:1.000 

44.0UA 

45,0(fj 

40,000 

40, 500 

1        47. 000 

1        47, 360 

1 

Id  gauge 
Elongation. 

Inch. 

0. 

.0013 
.0030 
.0047 
.0064 
.0007 
.0009 
.0076 
.0082 
.0112 
.0148 
.  0237 
.  0.V28 
.0750 
.0905 
.1145 
.  1300 
.  16S0 
.1920 
.  2220 
.2550 
.2920 
.3300 
.38 
.43 
.48 
.53 
.00 
.07 
.75 
.H 
.05 
.110 
.132 
.147 
.170 
.201 

d  length. 

Jneh. 
0. 

0. 
0. 
0. 
.0001 

Remjfcrkfl. 

Pounds, 

1.000 

\m 

10.000 
lft,li00 
20.  OUO 
21,000 

Initial  lord. 
Elaatic  limit. 

1 
Tenaile  strongtli. 

2l.f4)0 

22.  OUO 
22,500 



23.000 

23,  md 

............ 

......  ......' 

24,000 

25. 000 

20.000 

27. 000 

28.000 

29.000 

30,  (GO 

31,000 



32,000 

3:1,000 
34.000 

85.000 

30,100 

37.000 

b8.000 

39.000 

40.000 

41.000 

• 

42, 000 

4.1, 000 





44,  000 

...... 

4.'».  000 

40.000 

46.  .'WO 

4^.000 

■ 

47,360 

Elongation  after  fracture,  2'^37  =  23.7  per  cent. 

Elongation  of  inch  sections,  'M7,  ".IS,  'M8,  '^20,  '\21  "  51*    ''  *»«i 

Dianieter  at  fracture,  ".88;  area,  .608  square  inch. 
Contraction,  39.2  per  cent. 

Fractured,  9".70  from  outer  end  of  specimen.    Appearance  fibrous,  90 
per  cent. ;  granular,  10  per  cent. 
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No.  1549. 

Marks,  ^gb" 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10'^ 


i        Applied  loadfi. 

Id  ganged  loDgth. 

1 

1 

Total. 

Found*. 

1,000 

5,000 

10,000 

15,00C 

20. 000 

20,  500 
21,000 

21,  500 
22, 000 

22,  500 

23,  0«0 
23, 500 
24, 000 
25, 000 
26, 000 
27,000 
28,000 
29, 000 
30,000 
31,000 
32,000 
33,000 

Per  iiqaare 
inch. 

Founds. 
1.000 
6, 000 
10,000 
15,  000 
20.000 
l!0,  500 
21,000 

21,  500 
22,000 

22,  500 
23. 000 

23,  500 
14,000 
26, 000 
26. 000 
27, 000 
28,000 
20, 000 
80,000 
31,000 
32. 1-OO 
33,000 
34.U00 
85,000 
36,000 
37,000 
88,000 
39,  000 
40,000 
41,  000 
42.000 
43.000 
44,000 
45,000 
45,500 
46. 000 
40. 300 

ElongatioD. 

Jncha. 
0. 

.  0014 
.  003  J 
.0040 

.  oa«« 

.  0070 
0073 
.0077 
.0082 
.  0003 
.0128 
V.  0200 

.  o;ioo 

.0570 

.  0725 

.0975 

.1230 

.  1520 

.1800 

.2150 

.  2425 

.2770 

.3160 

.37 

.42 

.46 

.52 

.67 

.64 

.72 

.82 

.1)2 

1.08 

1.28 

Set 

Inch. 

0. 

.0001 
.  (J0J2 
.  0<  02 
.0003 

Remarks. 

Iuitittlloa<l. 

1 

Elastic  liiuit. 



. 

84.000 

35, 000 

36,  000 
37, 000 

*    38,000 

30,000 
40,000 
41,0U0 
42,000 
43,000 
44,000 
45,000 
45,500 
46. 000 
46, 800 

J 

1 

1 

1 

1.44 

l.«6 
1.98 

...... ...••• 

Tonsiie  Hti«ogth. 
Loiid  at  time  of  ruptui-e. 

41,100    '        41.100 

• 

Elongation  after  fracture,  2".35  =  23.5  per  cent. 
Elongation  of  inch  sections,  'M5,  'M6,  ^M7,  ".15,  ".17,  ".21,  ".53*, 
".33,  ".24,  ".24. 
Diameter  at  fracture,  ".87  5  area,  .594  square  inch. 
Contraction,  40.6. 
Fractured  8".5  from  outer  end  of  specimen.    Appearance  Hbrous. 
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:So.  1650. 
Marks,  ^3^ 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 

In  gauged  length. 

Total. 

Persqiiare 
incD. 

Elongation. 

Set. 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
20,500 
21,009 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87.000 
3H,000 
30.000 
40, 003 
41,000 
43, 000 
43.000 
44,000 
45.000 
45,500 
45,620 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,600 
45,620 

0. 

.0013 
.0029 
.0047 
.0065 
.0068 
.0070 
.0073 
.0076 
.0093 
.  0112 
.0150 
.0260 
.0360 
.0508 
.0780 
.1025 
.1300 
.1600 
.1875 
.2150 
.2485 
.2850 
.3300 
.88 
.43 
.48 
.53 
.61 
.69 
.77 
.89 

1.01 

1.19 

L43 

1.69 

LOO 

Inek, 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
ElastloUmit 

Tonaile  strength. 

Elongation  after  fracture,  2''.03  =  20.3  per  cent. 

Elongation  of  inch  sections,  ".16,  'M7,  ".16,  'M7,  ''.20,  ".25,  ^36», 
'M8, 'M9, 'M9. 

Diameter  at  fracture,  ''.96;  area,  .724  square  inch. 

Contraction,  27.6  per  cent. 

Fractured  8".9  from  outer  end  of  specimen.  Appearance  fibrous, 
spongy;  contains  cinder. 

8.  Ex.  36 66 
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22.— LOCOHOTIVE  SIDE  AHD  MAIN  DEIVIHQ  BODS. 

TESTS  OF  WBOUGHT'IRON  BARS  AFTER  LONG  SERVICE. 

Side  rods  Nos.  488.  aud  489  marked  55  B  and  L,  were  in  use  twelve 
years  on  a  passenger  locomotive,  the  weight  of  which  was  35  tons,  had  5}- 
feet  driving  wheels,  17''  by  22"  cylinder,  carried  130  pounds  per  square 
inch  steam  pressure,  and  ran  at  a  speed  from  30  to  40  miles  per  hour. 

The  first  fracture  of  rod  E  55  occurred  at  the  end,  through  the  inside 
bolt-hole,  where  the  sectional  area  was  least.  This  fracture  was  inside 
the  section  held  in  the  jaws  of  the  testing-machine. 

Orasping  the  rod  by  the  stem,  the  second  fracture  took  place  near  the 
middle  of  its  length. 

The  fractures  were  fibrous,  except  that  part  which  followed  an  un- 
welded  seam. 

Eod  L  55  was  first  tested  by  compression,  and  after  a  permanent  de- 
flection of  1".57  was  received  it  was  tested  by  tension.  The  tensile 
fractures,  four  in  number,  all  showed  fibrous  metal. 

One  bar,  taken  from  the  middle  part  of  the  rod,  is  reserved  for  future 
test. 

Side-rod  test  I^o.  646^  marked  No.  1,  was  in  use  on  a  locomotive  which 
had  been  run  twenty-eight  years  and  eight  months  in  passenger  serv- 
ice and  one  year  in  general  train  service.    In  all  it  ran  910,030  miles. 

The  locomotive  weighed  27  tons ;  about  18  tons  were  on  the  driving 
wheels.  Diameter  of  driving  wheels,  5 J  feet ;  cylinder,  15^'  by  22'' ; 
steam  pressure,  128  pounds  per  square  inch.  In  passenger  service  the 
speed  run  was  from  30  to  40  miles  per  hour. 

This  engine  commenced  running  in  April,  1855.  The  rod  was  evi- 
dently made  by  welding  heads  on  each  end  of  the  stem  ^  the  lines  of  the 
scaifs  were  distinctly  visible  about  lo"  from  the  ends.  The  first  fract- 
ure occurred  at  one  of  these  welds,  and  at  this  point  the  metal  was 
granular,  an  appearance  frequently  observed  in  the  vicinity  of  welds. 

The  bar  was  broken  again,  the  fracture  occurring  27"  from  one  end, 
with  a  fibrous  appearance.  The  second  fracture  occurred  at  some  deep 
scratches  (".03  deep)  which  were  in  the  side  of  the  rod  before  the  test. 

Test  No.  1551,  marked  No.  2,  is  a  main  rod  which  had  been  run  thirty- 
seven  years  and  eight  months — thirty-two  years  and  eight  months  in 
freight  service,  the  last  five  years  in  passenger  service.  It  is  estimated 
to  have  been  run  800,000  miles.  The  engine  weighed  26  tons  ;  driving 
wheels,  5  feet  diameter;  steam  pressure,  128  pounds  per  square  inch. 
The  engine  commenced  running  in  March,  1847. 

The  rod  was  made  originally  circular  in  cross-section,  but  afterwards 
flattened  on  the  sides  to  lighten  its  weight. 

The  fractures  showed  imperfect  welds,  which  contained  cinder ;  oth- 
erwise tbe  metal  was  fibrous. 

There  are  no  data  at  command  telling  what  the  original  qualities  of 
the  metal  of  these  bars  were ;  it  is  sufficient,  however,  to  find  toughness 
and  a  fibrous  appearance  to  the  iron  to  prove  that  brittleness  or  crys- 
tallization has  not  resulted  from  long  exposure  to  the  stresses  and  vi- 
brations these  bars  have  sustained. 

The  granulation  observed  at  the  weld  in  rod  No.  645  is  attributed  to 
the  weld,  and  not  to  any  change  in  ductility  from  the  effects  of  the  loads 
it  received  in  service.  This  opinion  is  based  on  the  frequency  of  gran- 
ular fractures  found  at  welds  in  new  metal. 

'  The  deep  scratches  in  the  side  of  rod  No.  645  give  rise  to  a  suspicion 
that  this  rod  on  some  occasion  received  a  severe  blow  at  this  point,  yet 
the  metal  was  found  to  be  ductile. 
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iNO.  488. 

Wrought-Iron  Side  Bod. 
Marks,  B  55. 

Sectional  areas:  At  center  of  rod,  5.93  sqaare  inches;  25''  from 
center  of  rod,  5.54  sqaare  inches. 
Gauged  length,  5(P'  symmetrical  with  ends. 

TensUm  Test. 


Applied  loads. 

In  ganged  length. 

Totftl. 

Per  squftre  inch. 

Elongation. 

Set 

Section  C. 

SeotionB. 

Pounds, 

6,000 

25,000 

60,000 

76,000 

100,000 

110,000 

120.000 

125,000 

130,000 

135,000 

140,000 

146,000 

160.000 

165,000 

160.000 

165,000 

170,000 

200,000 

Povndt. 

Powidt. 

Inch. 

0. 

.0060 
.0139 
.0218 
.0278 
.0312 
.0343 
.0360 
.0367 
.0395 
.0410 
.0429 
.0458 
.0485 
.0663 
.0080 
.2166 

Inch, 
0. 
0. 
0. 
0. 
0. 

Initlalload. 

Slastle  limit 

• 

'"-^ilm" 

26,170 

24,450 

.0012 

.0200 

.1680 

Load  T\ 
'Ml.  ".13 

Bleaaed  and  6"  seotlona  meaanxed :  ".16,  ".U.  ".i2, 
,  ".16,  ".19. 

".11,  ".11,  ".08;  ".07«,  ".09.  ".09,  "ai. 

Applied  loads. 


Total 


Potmdf. 

221.800 


287,100 


Per  sqnare  inch. 


In  ganged  length. 


Section  A. 


Powndt, 


Section  R 


Pounda, 


Eloni^tlon. 


Inch. 


Set. 


Inch, 

Fracture  opened  in  neck  at  seath 

end  of  rod. 

Broke  through  bolt  hole  at  north 

end =60, 720    pounds  per  square 

inch. 

Stretch  in  5"  sections  after  above  load:  ".89,  ".34,  ".80,  ".27,  ".24,  ".21,  "18»,  ".21,  ".22.  ".25,  ".28u 

"•80.  ".87.  ".47. 

Toe  rod  now  damped  between  the  heads,  leaving  50"  between  the  fiMses  of  the  dies. 
48.410  _-.--- 


Bemarkt. 


257,400 


49,600 


Tensile  strength  of  the  rod. 


Fractured  near  the  middle  of  the  rod. 

Total  elongation  of  the  rod  over  all,  10".30. 

Total  elongation  from  head  to  head,  9.12. 

Total  elongation  in  gauged  length,  4.69. 

Elongation  of  5"  sections  in  gauged  length:  ".52,  ".45,  ".39,  ".43,  (".96 
fractured  section),  ".30,  ".33,  ".40,  ."42,  ".50. 

The  appearance  of  the  metal  at  the  first  fracture  was  fibrous  on  either 
side  of  the  bolt  hole  100  per  cent.,  varying  from  dark  to  light  color  in 
different  layers. 
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Before  reaching  the  maximam  load,  sarface  fractures  were  developed 
along  one  edge  of  the  rod. 

The  fracture  at  the  middle  of  the  rod  was  apparently  located  by  a 
crack  (J"  x  f'O  at  the  corner. 

This  crack  opened,  and  from  it  the  metal  tore  apart  50  per  cent,  of 
the  cross-section  at  this  point,  when  an  unwelded  seam  was  reached 
along  the  middle  of  the  thickness  of  the  rod ;  following  this  seam  a 
length  of  3'^,  then  the  remaining  part  .of  the  metal  was  fractured. 

Placing  the  fractnred  ends  together,  the  metal  was  open  at  the  initial 
crack  a  width  of  1". 

Except  the  crack  and  the  seam,  the  fractnred  metal  was  fibrons. 

1^0  trace  of  granalar  metal  was  found  in  the  rod. 

The  crack  in  the  comer  of  the  rod  above  referred  to  was  at  a  small 
detached  piece  let  into  the  rod  known,  in  shop  phraseology,  as  a  '<  Datch- 
man." 
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TESTS   OP   IRON   AND   STEEL. 


No.  48P. 
Compression  Test. 


1047 


Wroaght-iroD  side  rod,  L  55. 


AppUed  loads. 

Deflections  at  middle. 

■ 

ToUL 

Per  aqoare  inch. 

HorisontaL 

Vertical. 

Section  A. 

Section  B. 

Povndg. 

6,000 

10.000 

16,000 

20,000 

25,000 

80.000 

86,000 

40,000 

45,000 

50,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

106,000 

110.000 

114,000 

114.600 

115,000 

109,000 

95,000 

89,000 

80,000 

60.000 

60,000 

46,000 

6,000 

Pounds, 

Poundi. 

Inehe$, 
0. 
0. 
0. 
0. 
0. 
0. 

-  .01 

-  .02 
-..03 

-  .03 

-  .03 

-  .03 

-  .04 

-  .04 

-  .04 

-  .05 

-  .06 

-  .07 

-  .08 

-  .09 

-  .10 

-  .18 

-  .18 

-  .22 

-  .26 

-  .88 

-  .94 
-1.20 
-1.50 
-2,00 
-2.85 
—2.56 

Iwth. 

0. 

0. 

0. 

0. 

0. 

0. 

+.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.OL 
.01 
.01 
.01 
.01 

Tnltial  load. 

22,870 

18,960 

Load  releaaod  to 

InitUI. 

-L67 

Failed  by  horizontal  deflectioD,  takiirg  an  outward  direction  as  regards 
its  position  on  the  locomotive. 

The  immediate  cause  of  failure  was  probably  the  yielding  of  the 
metal  at  the  bolt  holes,  where  the  minimum  section  of  metal  is  found. 

Bar  rested  under  zero  load  40  hours,  and  then  tested  by  tensile  stress. 

Under  234,200  pounds=:58,940  pounds  per  square  inch,  rod  fractured 
through  the  first  bolt  hole,  rear  end. 

Elongation  of  5''  sections  on  stem ;  forward  end,  ''.36,  ''.31,  ".27,  ".24, 
".20,  ".16,  ".14,  ".16,  ".13,  ".17,  ".17,  ".24,  ".23,  ".12  rear  end. 

Appearance  of  fracture  fibrous,  100  per  cent. 

The  stretch  in  the  last  two  5"  sections  at  the  rear  end  of  the  rod 
being  so  much  less  than  that  of  the  corresponding  sections  at  the  for- 
ward end^  it  was  decided  to  turn  down  an  8"  section  If"  diameter,  in- 
included  m  these  less  ductile  sections,  for  the  purpose  of  fracturing  the 
bar  in  this  vicinity. 

Time  intervening  since  first  tensile  test,  38  hours. 

Sectional  area  r^uced  section  (If"  diameter)  1.48  square  inches. 

Sapid  stretching  occurred  at  74,000 pounds  =  50,000  pounds  per  square 
inch. 


1048  TESTS  OP  IRON  AND   STEEL. 

Tensile  strength,  83,700  poands=:56,550  pounds  per  sqaare  inch. 

Elongation  of  inch  sections  (".31  fractured  section)  ".19,  ".08,  ".07, 
".08j  ".11,  ".16,  "09. 

Diameter  at  fracture,  1".27.    Area,  1.27  square  inches. 

Contraction  of  area,  14.2  per  cent. 

Appearance  of  fracture  fibrous,  100  per  cent. 

The  rod  now  held  by  clamping  upon  sectious  of  the  stem  between  the 
etilarged  ends,  and  again  loaded  by  tensile  stress. 

Tensile  strength  269,400  pounds=49,520  pounds  per  square  inch. 

Elongation  of  inch  sections,  l."49»,  ".66,  ".52,  ".40,  ".37,  ".31,  ".30. 


,  -lOl   =  3.1 


Dimensions  at  fracture,  "SH    "9   =  3.97  square  inches. 


Fractured  14"  from  enlarged  head  at  forward  end  of  rod. 
Appearance  of  fracture,  fibrous,  100  per  cent. 

From  the  middle  part  of  the  rod  two  specimens  were  planed,  one  of 
which  was  tested  eleven  days  after  the  third  fracture  of  the  rod. 

Form  of  spedmeM. 

Sectional  area  1".71  x  1".18  =  2.02  square  inches. 
Six  5"  sections  laid  off  on  specimen. 

Tensile  strength,  109,300  pounds  =  54,110  pounds  per  square  inch. 
Elongation  in  30  inches,  1".19  =  4.0  per  cent. 

Elongation  of  5"  sections  after  fracture,  ".15,  .91*,  ".12,  ".00,  ".00, 
^'.01. 

'  Area  at  fracture,  1".47  x  1".04  =  1.53  square  inches. 
Contraction  of  area,  24.2  per  cent. 
Appearance  of  fracture  fibrous,  100  per  cent. 
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TESTS   OF   IB  ON   AND   STEEL. 


1049 


No.  645. 


Drought-Iron  Side  Rod. 

Mark,  No.  1. 

Sectional  area  at  middle  of  length,  3.77  square  inches. 
Gauged  length,  30".  jl 

Bod  secured  by  the  stem,  just  inside  the  heads  in  the  hydraulic  jaws 
of  the  testing-machine. 


Applied  loftds. 


TotaL 


Pouncff. 

8,770 

18,850 

87,700 

60,550 

60,000 

64,000 

68.000 

72,000 

76,400 

76,000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,250 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

113, 100 

116. 870 

120. 640 

124, 410 

128, 180 

131. 950 

135,720 

139, 400 

143,200 

147,030 

160,800 

154. 670 

158,340 

162, 110 

165,880 

169,650 

173,420 

178,400 


Persquaie 
tocn. 


Pounds. 

1,000 

6,000 

10,000 

16^000 


20,000 


26,000 


27,600 


30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
88.000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 

47.820 


In  ganged  length. 

Elongation. 

Set 

Inchea. 

a 

.0042 
.0101 
,OTjB 
.0165 

Inch. 
0. 
0. 
0. 
0. 

.0181 

.0191 

.0201 

.0211 
.0218 

.0006 

.02(23 

.0226 

.0280 

.0238 

.0240 

.0258 

* 

.0204 

.0272 

.0280 
.0291 

.0021 

.0299 

.0309 

.0318 

.0330 

.0375 

.0490 

.0590 

.0721 

.0812 
.0989 

.0489 

.1490 

.1990 

.2840 

.85 

.42 

.51 

.61 

.71 
.87 

.98 

1.20 

1.40 

L66 

1.98 

2.40 

Bemarks. 


Initial  load. 


Elastic  limit 


Tenaile  strength,  1st  firaotnre. 
Fractared  15"  ftom  end  Ls  at  a  scarf  weld. 
Tensile  strength,  2d  fracture. 
Fractured  27"  fh>m  end  Li,  at  some  scratches  in 
side  of  rod. 


Total  elongation  in  30'',  3.89  =  13  per  cent. 

Elongation  of  5''  sections,  (l''.78  second  fracture),  ''.66,  ".52,  ".21, 
".24,  ".48. 

Area  at  first  fracture,  3.30  square  inches.    Contraction,  12.5  per  cent. 

Appearance,  granular,  varying  in  degree  of  coarseness  70  per  cent.; 
followed  scarf  weld  30  per  cent. 

Area  at  second  fracture,  2.30  square  inches.    Contrition,  39  per  cent 

Appearance  fibrous,  100  per  cent. 


PHOTOGRAPH  OF  THE  FIB8T  PBACTUBE  OF  "WT.  IRON 
SIDE  BOD  No.  MS,  SHOWING  GRANULAR  APPEAR- 
ANCE OF  THE  METAL  AT  THE  WELD. 


S.  Ex.  36,  49,   I. 


PHOTOGRAPH  OF  THE  SECOND  FBACTDRE  OF  WT.  IRON 
SIDE  ROD  Ko.  M5.    FIBROUS  METAL  THROCGHOUT. 
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TESTS   OF  IRON  AND   STEEL. 
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No.  1651. 

Wrdiight-Iron  Main  Bod. 

Mark,  "So.  1. 

Bod  cut  into  three  pieces,  and  each  turned  down  in  the  lathe  to  1''.129 
cliameter,  by  10^'  15ng,  and  marked  A,  B,  and  0. 

Specimen  A. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Oanged  length,  W. 


Applied  loads. 

In  ganged  len^^h. 

1 

Total. 

Peraanare 
IncD. 

Elongatioii. 

Set 

Poundt. 

1,000 

24,600 

80, 700 

0 

1 

Poitndt, 

1, 000 

24.600 

80,700 

0 

Indh, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 
Tensile  strength. 

Practnied  at  weld;  20  per  cent,  fibrons metal;  80 
per  cent  of  fractnied  surface  followed  the 
obliqne  direction  of  the  weld,  which  showed 
oonsldeiable  cinder. 

.06 

Specimen  B, 


Diameter,  ^'.129. 

Sectional  area,  1.00  square  inch. 

^Gauged  length,  lO''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

\     Total. 

Per  sqnare 
inclL 

Elongation. 

Set 

PcundB. 

1.000 

20,200 

41, 180 

0 

Poundt. 

1,000 

20,200 

41,180 

0 

Inchet, 
0. 

Inch, 

0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

1.61 

Elongation  of  inch  sections,  ''.07,  'M0,'M3,  'M8,  ''.20,  ".23,  ".33*,  ".13, 
-''.08j".06.  '>>>»»  >        » 

Diameter  at  fracture,  ".94. 
Area,  .694  square  inch. 
Contraction,  30.6  per  cent. 
Appearance  of  fracture  fibrous,  spongy. 


1052 


TESTS   OF   IRON  AND   STEEL. 


Speeimen  0. 

Diameter,  rM29. 

Sectional  area,  1.00  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  square 
iucV 

Elongation. 

Bet. 

Pounds. 

1,000 

21,400 

42,080 

0 

PoundB. 

1,000 

21,400 

42,080 

0 

IncKsB. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit 
Tensile  strength. 

1.37 

Elongation  of  inch  sections,  ''.04,  ".06,  ".07,  ".07,  ".07,  ".10,  ".16,  ".61», 
".11,  ".08. 

The  stem  fractared  close  to  the  neck  one  side  of  the  seam,  which  ex- 
tended along  the  center  of  the  bar,  the  other  half  fractared  4  inches 
farther  from  the  neck.    Appearance  fibrous. 
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^.— 8TEEL    SFECIXEHS   FROM  OLD  FIEE-BOX   OF  LOCOMOTIVE 

BOILEK. 
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TESTS  OF  I«ON  AND  STEEL.  1055 

Tbe  steel  fire-box  from  which  these  specimenB  were  taken  was  in  an 
old  locomotive  which  had  originally  a  copper  fire-box.  The  steel  had 
been  in  nse  a  number  of  years,  the  exact  time  is  not  known,  when  a 
crack  was  found  in  the  crown  sheet. 

The  construction  of  the  fire-box  was  such  as  to  necessitate  its  removal 
from  the  shelJ  in  order  to  make  the  repairs.  In  doing  this,  while  chip- 
ping off  the  stay-bolt  heads,  one  side  sheet  cracked  in  two  places,  and 
shortly  afterwards  the  opposite  sheet  cracked  in  one  place,  as  shown 
by  the  sketch  giving  the  positions  of  the  tensile  specimens  here  recorded. 

This  part  of  the  sheet  was  sheared  out  and  forwarded  to  the  arsenal 
for  testing. 

The  crack  extended  into  five  stay-bolt  holes,  stopping  3^^'  short  of  the 
edge  of  the  sheet.  These  holes  were  i^'  diameter;  they  were  threaded 
and  spaced  3^^'  apart  each  way. 

There  was  no  apparent  contraction  in  the  thickness  of  the  sheet  along 
the  line  of  the  crack.  The  metal  was  granular  with  a  marked  radiant 
appearance,  with  stay-bolt  hole  A  as  the  center  of  radiation ;  hence  it  is 
believed  that  tbe  crack  began  at  this  hole  and  extended  each  way  from  it. 

Three  specimens  were  prepared,  from  which  the  strength  of  the  sheet 
in  the  vicinity  of  the  crack  was  ascertained. 

After  rapture  by  tension  the  stem  of  specimen  'So.  3  was  bent  cold 
180O  and  closed  down ;  also  apiece  of  the  sheet  which  was  taken  from 
one  edge  of  the  crack  was  bent  cold  180^  and  nearly  closed  down.  ' 

The  elongation  of  the  inch  sections  which  were  laid  off  on  the  stems 
of  the  specimens  showed  an  elongation  after  fracture  of  10  per  cent,  or 
more,  while  the  contraction  in  thickness  at  the  point  of  rupture,  except 
the  first  fracture  of  bar  No.  3,  amounts  to  'Ml  to  'M3. 

Here  is  illustrated  a  metal  which  under  certain  conditions  fails  with 
extreme  brittleness,  while  under  other  conditions  displays  a  fair  degree 
of  toughness  and  ductility,  and  even  taken  along  the  line  of  first  fail- 
ure can  be  bent  cold  without  injury. 

The  analysis  showed  the  steel  to  contain  .17  per  cent  of  carbon. 

Form  of  apedmens. 
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TESTS   OP   lEON  AND   STEEL. 


No.  484. 

Specimen  1. 

Sectional  area,  '^1.496  x  ^^^60  =  .538  sqaare  inch. 
Oaaged  length,  10'^ 


Applied  loads. 

In  gauged  length. 

TotaL 

Per  Maare 
inoh. 

ElongatloxL 

Set 

Poundt. 
638 
2,090 
6,-880 
8,070 
10,760 
18,450 
10,140 
10,000 
17,000 
17,400 
17,800 
18,200 
18,000 
18,830 
19,000 
19,400 
19,800 
20,200 
20,600 
21, 000 
21,400 
21.620 
21,800 
22,200 
22,000 
23,000 
23,400 
23,800 
24,210 
24,000 
25,000 
26,400 
25,800 
26,200 
26,600 
20,900 
29,590 
82,280 
84, 970 
85,400 
29,800 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 

Inehtt. 

0. 

.0011 
.0020 
.0038 
.0054 
.0070 
.0068 
.0087 
.0090 
.0098 
.0090 
.0098 
.0101 
.0102 
.0103 
.0105 
.0108 
.0111 
.0114 
.0118 
.0128 
.0124 
.0124 
.0127 
.0181 
.0187 
.0142 
.0140 
.0154 
.0102 
.0175 
.0189 
.0204 
.0848 
.1435 
.1975 
.30 
.67 

1.08 

L48 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 

Initial  l(wd. 

Blastlo  limtt. 
Tensile  strength. 

85,000 

.0002 

• 

40,000 

.0000 

44,240 
46^000 

.0023 

60,000 
55,000 
00,000 
05,000 
05^910 

.1802 

Elongation  after  fracture,  1".95=19.5  per  cent. 
Elongation  of  inch  sections,  'M2,  'M6  (''.66  fractured  section),  ".24, 
'M8,  'M8,  ".15,  ".14,  ".11,  ".12. 
Area  at  fracture,  1".13  x  ''.23  =  2.60  square  inches. 
Contraction  of  area,  51.7  percent. 
Appearance  of  fracture  fine,  silky,  lamellar. 
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No.  485. 

Specimen  2. 

Sectional  area,  r'.SOO  x  ''.353  =  .53  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  sauare 
incli. 

£loDg.ition. 

Set. 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 

Pounds. 

530 

2.650 

5,300 

7,950 

10,600 

13,250 

15,900 

16,400 

16.800 

17. 200 

17,600 

Poundi. 
1,000 

^ooo 

10,000 
15,000 
20,000 
25,000 
30,000 

Inches. 

0. 

.0012 
.0029 
.0043 
.0051 
.0078 
.0094 
.0098 
.0(00 
.0102 
.0105 
.01C8 
.0112 
.0114 
.0116 
.0118 
.0123 
.0125 
.0128 
.0182 
.0136 
.0139 
.0:46 
.0148 
.0153 
.0158 
.0179 
.0268 
.0325 
.0386 
.0450 
.0552 
.0718 
.1692 
.1915 
.35 
.6i 

1.26 

Initial  load. 

c 
• 

• 

ElasUo  limit 
Tenalle  strength. 

18,000 

18,550 
18,800 

35,'66o** 

.0002 

19,200 
10,600 
20,000 

20,400 

20,800 

"""46,660" 

21, 200 
21,600 

.0007 

22,000 

;    22,400 
22,  800 

23. 200 

I    2:i.  600 

44,530 
4^000 

2.3.  B:yO 
24,000 
24.400 
24, 800 
25,200 
25,600 
26,000 
20.400 
26.500 
29,150 
31, 800 
83,920 

.0040 

•  • •••• 

50.000 
65,000 
60,000 
64.000 

Elongation  after  fracture,  l".62  =  15.2  per  cent. 
Elongation  of  inch  sections  ( ".49  fractured  section),  ".17,  ".11,  ".12, 
".11,  ".11,  ".11,  ".11,  ".II,  ".08. 
Area  at  fracture,  1".20  x  ".25  =  .300  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Appearance  of  fracture  fine,  silky. 

S.  Ex.  36- — 67 
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TESTS   OF   raON  AND   STEEL. 


No.  486. 

Specimen  3. 

Sectional  area,  l".500x  ^'.353  =  .53  square  inch. 
Gauged  lengtb,  10." 


Applied  loads. 


TotiiL 


POttfUtf. 

630 
2.650 
6,80J 
7,950 
10.600 
13.250 
15,900 
16.400 
16,800 
17, 200 
17,600 
18,000 
18,550 
18,800 
19. 200 
19.600 
20,000 
20.400 
20,8i>0 
21,200 
217600 
22,000 
22, 400 
22.800 
23,200 
23,000 
23,850 
24.000 
24,400 
24,800 
25.200 
25,600 
26,000 
26,400 
26,500 
26,800 
27,200 
27,600 
28,000 
29,150 
81,800 
Sl.iOO 


Per  Boaare 
iuch. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 


In  ganged  length.       { 


Elonj^ation 
per  inch. 


35,000 


40,000 


43,000 
"46,'790" 


60,000 


65,000 
60,000 
64,910 


Inch. 
0. 

.0014 
.0032 
.0018 
.0062 
.0078 
.0007 
.0008 
.0100 
.0102 
.0104 
.0108 
.0112 
.0115 
.0117 
.0118 
.0121 
.9125 
.0127 
.0129. 
.0133 
.0138 
.0142 
.0144 
.0148 
.0153 
.0156 
.0168 
.0162 
.0167 
.0178 
.0179 
.0188 
.0199 
.0202 
.0215 
.0420 
.1190 
.2030 
.28 
.45 


Set. 


Bemarka. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


0. 


.0010 


.0047 


Elaatio  limit 


Tensile  strength,  first  fracture.  Fractared  sad- 
denly  in  the  neck.  Appearance  fine  granular, 
radiating  from  a  dark-color^  spot  of  metal 
".16  diameter  at  the  edge  of  thefraotured  snr- 
face.  The  metal  separated  at  this  spot  ^^  be- 
fore the  balance  of  the  fracture  occnrred.  Two 
seams  vrere  Tisible  in  the  fractured  surface  |" 
and  jV  in  length  respectively.  This  fracture 
occurred  at  the  farther  neck  from  the  crack  in 
the  sheet. 

Immediatel}*  after  this  fracture,  the  specimen  was  broken  again  by  clamping  the  stem  at  the 
fractured  end  in  the  holder  Jaws,  the  opposite  end  being  secured  by  its  enlarged  end  as  before. 

86,950    I       67,830    I I    Tensile  strength,  second  frikoture. 


Elongation  after  fracture,  1".76  =  17.6  percent. 

Elongation  of  inct  sections  =  ('M3  rfrst  fracture),  'Ml,  'M4,  'M6,  'M3, 
".12,  Ml,  'M6,  (''.58,  second  fracture),  ".13. 

Area  at  second  fracture,  l'M2x".23  =  ,258  square  inch. 

Contraction  of  area,  51.3  per  cent. 

Appearance  of  second  fracture  fine,  silky,  lamellar. 

The  thicl^ness  of  metal  at  the  first  fracture  is  ".317. 

After  the  second  fracture  the  stem  was  bent  coldl80<^,  and  closed  down 
on  Itself.  At  some  laminated  spots  the  metal  opened  slightly ;  otherwise 
no  signs  of  injury  were  visible. 


PHOTOGRAPHS  OF  FRACTURED  ENDS  AND  COUl  BEST 

SPECmEHS,  FBOH  OLD  FIBE  BOX  OF 

LOCOMOTIVE  BOILER. 


SILKY  FRACTURE  OF  SPECIMEN  No.  486. 
GRANULAR  FRACTURE  OF  SPECIMEN  No.  486. 
STEM   OF  SPECIMEN  Ko.  486,   BENT   COLD,    AFTER 

TESTING. 
PIECE  OF  SHEET,  CONTAININO  ORIGLNAL  CRACKED 

SURFACE,  BENT  COLD. 
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21.— TEMPEBATURE  TESTS  OF  WBOUGHTIRON  BABS. 

A  number  of  preliminary  tests  of  hot  wrought-iron  bars  have  been 
made  preparatory  to  an  extended  series  of  tests  of  wrought-iron,  steel, 
and  cast-iron  bars  which  has  been  projected,  and  the  material  obtained. 

In  these  few  trials  the  bars  were  heated  in  au  open  forge  lire,  then 
placed  in  the  testing-machine  and  observations  made  on  the  contractile 
force  developed  by  their  cooling,  the  elastic  limits  and  ductility  of  the 
hot  and  cold  sections  when  strained  to  the  limit  of  ru[)ture. 

No.  100. 

Wrought-iron  Bar. 

Length,  96". 

Sectional  area,  2''.53  x  1".25  =  3.16  square  inches. 

Three  20^'  sections  laid  off  along  the  middle  of  the  length  of  the  bar 
before  the  test. 

The  middle  part  of  the  bar  was  heated  in  a  forge  fire;  a  length  of  8'^ 
was  burnt. 

When  phiced  in  the  testing-machine,  12^'  was  light  red;  the  ends  of 
the  bar  were  cool. 

Length  between  holders,  68^', 

The  ends  were  rigidly  clamped  in  the  holder  jaws. 

A  micrometer  with  extension  rods  reached  from  holder  to  holder; 
this  was  applied  for  the  purpose  of  keeping  a'  fixed  distance  between 
them. 

As  the  specimen  cooled,  causing  a  load  of  tension  on  the  bar,  the  dis- 
tance between  the  holders  was  maintained  constant  by  a  slight  move- 
ment of  the  piston  of  the  straining-press,  to  compensate  for  the  com- 
pression of  the  main  screws  and  resisting  portions  of  the  testing- 
machine. 

Means  were  not  at  hand  for  determining  the  temperature  of  the  bar 
during  the  progress  of  the  test. 

Immediately  upon  clamping  the  bar  in  the  testing-machine,  the  con- 
tractile force  was  felt,  and  was  gradually  increased  as  the  temperature 
fell,  to  the  maximum  of  99,900  pounds  =  31,610  pounds  per  square  inch 
on  the  bar. 

The  cooling  was  hastened  by  wetting  the  bar  when  the  contractile 
force  had  reached  93,800  pounds,  which  had  the  effect  of  suddenly  in- 
creasing the  force  to  99,900  pounds,  when  there  was  sudden  yielding, 
the  load  falling  to  90,000  pounds,  accompanied  by  an  increase  in  length 
between  the  holder  jaws  of  ''.002. 

Thicii  movement  of  ''.002  was  doai)tless  due  to  the  recovery  of  the  parts 
of  the  testing-machine,  when  the  load  on  the  test  bar  fell. 

From  90,000  pounds,  the  reduced  load,  there  was  a  gradual  increase 
of  the  contractile  force  to  the  maximum  amount,  and  then  again  the 
load  fell  as  before,  except  it  did  not  go  below  94,000  pounds. 

The  contractile  force  again  increased  to  99,000  pounds.  The  bar  was 
now  allowed  to  cool. 

When  its  temperature  had  reached  the  temperature  of  the  room  (78^ 
Fahr.) ;  two  hours  in  the  mean  time  having  elapsed,  it  was  found  that 
104,700  i)()unds  tension  on  the  bar  was  required  to  restore  the  holders 
to  their  original  distance  apart. 
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When  releasing  the  load  the  permaneut  stretch  of  the  bar  was  foand 
".0474  in  a  length  of  00". 
Tensile  test  now  made  with  the  bar  cold. 
Elongations  measured  in  a  gauged  length  of  CO". 


Applied  loads. 

In  ganged  length. 

1 

ToUL 

Personare 
Inon. 

Elongation. 

Set. 

Ilimarke. 

1 

Pounda. 

3.160 

15,  FOO 

81,600 

47,400 

63.200 

79,000 

94,800 

96,000 

97.000 

98.000 

99.000 

100,000 

lUl.  000 

102.000 

103, 000 

Pounda. 

1.000 
5.000 
10,000 
15,000 
20.000 
25.000 
80,000 

Inehea. 

0. 

.0088 
.0199 
.0305 
.0414 
.0523 
.0633 
.0G42 
.0049 
.0055 

Inch. 
0. 
.0003 

.0000 
.0003 
.0003 
.0004 
.00u6 

Initial  load. 

•  -• 



.064)1 

.0008 

.0075 
.0084 
.  .{\Q&2 
.0700 
.  07l>9 
.0719 
.2600 
.5030 
.6065 
.6920 
.76 
.94  • 

104.  OOC 

... 

105, 000 
lu6, 000 
107,000 
108,  000 
109, 000 
110,000 
113.760 
110. 020 
120.  080 
123.  240 
126.  400 
164. 200 

33,540 

• 

Elafltifl  limit. 

' 

85,000 
86.000 
87,000 
38.000 
39.  000 
40,000 
51,060 

'.'.'......... 

1.17 
1.34 
1.56 

:::::::::::■ 

Tenaile  strength. 



< 


Elongation  after  rui)ture,  8".58=:  14.3  percent. 

Elongation  of  10''  sections,  l".8l,  L''.74*,  1.10,  1.09,  1''.30,  r^54. 
•  Area  at  fracture,  2''.30  x  l'M2  =  2.58  square  inches. 

Contraction,  18.4  per  cent. 

Appearance  of  fracture,  flbrous,  laminated;  small  granular  spots  5 
per  cent  of  surface. 

The  tensile  test  of  this  bar  shows  that  the  contractile  force,  due  to 
cooling  from  a  dull  red  of  the  middle  portion  of  the  bar,  was  equal  to 
the  load  at  the  elastic  limit  of  the  metal  cold. 

This  contractioa  was  sufficient  to  cause  a  permanent  set  of  ''.0474  dis- 
tributed over  a  length  of  60". 

The  elongations  of  the  10"  sections  measured  after  fracture  show  less 
stretch  along  the  middle  sections,  where  the  bar  had  been  slightJy  burnt, 
than  at  the  ends. 
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Ko.  101. 

(Same  kind  of  iron  as  No.  100. y 

Total  length  of  bar,  96". 

Sectional  area,  2'^53  x  1^.25  =  3.16  square  inches. 

Distance  between  holder  jaws,  70". 

Ten  inches  length  aloug  the  middle  of  the  bar  was  heated  light  red 
in  a  forge  fire.    The  ends  were  cool,  and  could  be  handled. 

The  bar  was  placed  in  the  testing-machine,  and  when  cooled  so  that 
the  color  had  just  left,  the  ends  were  clamped  and  a  strain  of  tension 
applied. 

The  object  of  this  test  was  to  begin  the  stretch  of  the  metal  when  at 
a  temperature  of  about  1,000^  Fahr.,  and  so  regulate  the  time  of  the 
test  that  the  bar  should  have  cooled  to  about  300^  Fahr.  at  the  time  of 
rupture. 

Under  the  load,  42,000  pounds  =  13,290  pounds  per  square  inch — 
which  was  at  once  applied,  rapid  stretch  began,  indicating  that  the 
elastic  limit  of  some  portion  of  the  bar,  at  the  temperature  it  then  had, 
was  reached. 

Tlie  stretching  went  on  continuously  as  the  temperature  of  the  bar 
fell ;  at  the  same  time  the  resistance  gradually  increased. 

When  100,000  fiounds  tension  was  reaehed  the  peculiar  behavior  ob- 
served in  bar  Ko.  100  was  displayed  by  this  specimen ;  that  is,  there 
were  momentary  periods  in  which  the  load  sustained  by  the  bar  would 
suddenly  fall,  but  which  the  metal  quickly  recovered  from.  These 
fluctuations  ranged  from  2,000  pounds  to  6,000  pounds,  and  occurred 
at  intervals  of  2  to  4  seconds  of  time,  and  continued  for  the  remainder 
of  the  test. 

While  under  140,000  pounds  tension  the  bar  was  struck  three  heavy 
blows  with  a  6-pound  hammer,  causing  a  slight  stretch  of  the  metal,  as 
shown  by  the  momentary  fall  of  the  load  immediately  after  each  blow 
was  delivered. 

Continuing  the  stretching,  the  tensile  strength  of  the  bar  was  found 
163,200  pounds  =  51,650  pounds  per  square  inch. 

The  bar  fractured  22'^  from  the  middle  of  its  length.  Time  of  test, 
20  minutes. 

Appearance  of  fracture,  fibrous  lamellar,  with  a  small  spot  of  gran- 
ular metal. 

Area  at  fraeture,  2''.30  x  I'Ml  =  2.55  square  inches. 

Contraction,  19.3  per  cent. 

Elongation  after  rupture,  7".06  in  70"  =  10.1  per  cent. 

Elongation  of  10"  sections,  1".61, 1".13,  ".39,  ".61,  ".41, 1".40»,  1".48. 

It  will  be  observed  that  the  maximum  elongation  was  16.4  per  cent, 
in  one  end  section,  while  the  middle  sections  only  showed  3.9  per  cent, 
to  6.1  per  cent,  stretch. 
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No.  102. 


Tensile  test  (cold)  of  a  bar  of  the  same  kind  of  metal  as  bar  No.  100. 
Sectional  area,  2''.53  x  1''.25  =  3.10  sqnare  inches. 


Ganged  length,  CO". 

Distance  between  holder  jaws,  70^^ 


Applied  loads. 


In  gaaged  length. 


TotaL 


Poundt. 

3,100 

15,S00 

81,600 

47,'«00 

63,200 

6\000 

67.000 

60,000 

71. 000 

73,000 

75,000 

77,000 

70,000 

81,000 

83.000 

85,000 

87, 000 

80,000 

90,000 

91,  000 

92,000 

93,000 

94.000 

94,800 

96,000 

97, 000 

98,000 

99,000 

100,000 

101.000 

102, 000 

108,000 

104,000 

105, 000 

108,000 

107, 000 

108,000 

109.000 

110,600 

118, 760 

116,920 

120, 080 

123,240 

126,400 

163,600 


^«[^^"|Elong»Uon 


Poundt. 

],000 

5,000 

10, 000 

l^ooo 

20, 000 


23,  000 


30,000 

iiVoio' 


85,000 
86,000 
87,000 
88,000 
89,060 
40,000 
W,77e 


Inches. 
0. 

.00-7 
.  0207 
.  (»3'J8 
.04:u 
.0444 
.U>idl 
.04T« 
.0-190 
.0:.0t 
.  0.'20 

.  o:»y4 
.  o:.5i 

.  OoCO 
.  05H3 

.  ocoo 

.UCI4 
.  KHiM 
.004  r< 
.06o6 
.0064 
.  liCTO 
.0(M<» 
.  0703 
.0723 
.0737 
.075  J 
.0K53 
.  1330 
.1400 
.2560 
.4000 
.5080 
.5570 
.5880 
.6140 
.6390 
.6H70 
.7150 
.82 

1.02 

1.21 

1.73 

L97 


Remarks. 


Set 


Inch. 

0. 

i». 

0. 

.O'roi 
.0003 


Initial  load. 


.  0U13 


.  0057 


Elaatic  limiU 


Tenaile  atrengtk. 


Elongation  after  rupture,  11''.28  =  18.8  per  cent. 

Elongation  of  10''  sections,  1".82,  2'Ml,  2".44^,  r'.97,  r'.62,  1''.52, 

1''.45. 

Area  at  fracture,  2''.25  x  1".07  =  2.41  square  inches. 

Contraction,  23.7  per  cent. 

Appearance  of  fracture  fibrous,  laminated ;  small  spots  of  granular 
metal  at  one  corner. 


TESTS   OF   IKON   AND   STEEL. 


1063 


No.  104. 

Wrought'Iron  Bar. 


^ 


^ 


^ 


oo 


I* 


Sectional  area,  1.73  square  inches. 

Ten  inches  at  the  naiddle  of  the  bar  heated  bright  red  in  a  forge  fire. 

When  taken  from  the  fire  the  expansion  in  W  sections  was  as  follows: 

End  A,  ''.0206;  Middle,  'M324;  End  B,  ''.0058.  Showing  a  total  ex- 
pansion of  ".1588  in  60"  length  of  bar. 

Before  clamping  in  the  holder  jaws,  the  temperature  of  the  middle 
section  was  reduced  to  just  below  red'hot. 

During  the  time  of  cooling  the  holder  jaws  were  held  at  a  fixed  dis- 
tance apart,  as  In  the  other  tests;  hence  the  contractile  force  caused  a 
permanent  set  in  the  bar,  which  micrometer  measurements  of  the  bar 
when  cold  showed  to  be  as  follows: 

End  A,  ".0067 ;  Middle,  ".0091 ;  End  B,  ".0015. 

Total  permanent  set,  ".0173  in  60". 

The  maximum  contractile  force  developed  was  57,700  pounds  = 
33,350  pounds  per  square  inch. 

This  force  was  gradually  developed  while  cooling  of  the  bar  took 
place,  until  55,000  pounds  tension  was  reached,  when  there  was  a  re- 
duction to  53,200  pounds  from  which  the  bar  recovered  to  57,100  pounds, 
then  fell  to  55,700  pounds,  again  recovered  and  reached  the  maximum 
57,700  pounds,  and  again  fell  to  54,700  pounds,  then  recovered  to  57,000 
pounds,  where  it  remained  till  the  bar  became  cold. 

Tensile  test  now  made  with  the  bar  cold. 

Elongations  measured  in  a  gauged  length  of  60". 


Applied  loads.       \      In  gauged  length. 

Remarks. 

Total. 

Per^i^oare  Elongation. 

Set. 

Powndi, 
1,730 
8,650 
17,300 
25,950 
34,600 
43,  250 
51,900 
63,000 
54,000 
55,000 
56,000 
67,000 
68,000 
69.000 
60,000 
61,000 
62,  000 
62,280 
65,740 
69,200 
72.660 
76, 120 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
35,000 
30,000 

IncK, 

0. 

.0085 
.0196 
.0308 
.0420 
.0539 
.0643 
.0658 
.0669 
.0685 
.0698 
.0710 
.0728 
..0736 
.0751 

0. 

0. 

0. 

-.0001 
-.0001 
-.0002 
-.0002 

Initial  load. 

Elastic  limit. 
Tensile  etrangth. 

84,680 

86.000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
58,170 

'    79,58u 

83,040 
86,500 
89,960 
91,980 

Elongation  after  rupture,  7''.79  =  13.0  per  cent. 

Elongation  of  10"  sections,  l'M9, 1".14, 1''.04,  l/'.22,  r'.69»,  V'.hl. 

Area  at  fracture,  l'^62x''.87  =  1.41  square  inches. 

Contraction,  18.5  per  cent. 

Appearance  of  fracture,  fibrous,  90  per  cent. ;  granular,  10  per  cent 
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No.  106. 
(Wrought  iron  from  Bame  bar  as  No.  104.) 

Sectional  area,  V'.IS  x  ''.97  =  1.73  square  inches.  Six  lO''  sections  laid 
off  on  bar  before  the  test. 

Ten  inches  at  the  middle  heated  bright  red  in  a  forge  fire. 

The  expansion  in  three  sections  of  2(y'  each  was  measured  when  the 
bar  was  first  placed  in  the  testing  machine,  and  the  elongation  of  these 
sections  observed  at  intervals  duiing  the  application  of  tensile  loads. 


Applied  loAds. 

Elon^tion  of  20"  Motions. 

1 

TotaL 

Per  aqnare 
looh. 

End  A. 

Middle. 

EndB. 

Remarks 

i  P&undt. 

1     0. 
0. 

.    40,000 

50,000 
55,  COO 
60,  000 
65,  000 
70.000 
75,000 
80,000 
85,000 
90,000 
92,900 

Pounds, 

0. 

0. 

Inehe$. 
0. 
.0140 

.0308 

.0350 
.0388 
.1138 
.2520 
.4228 
.6113 
.8979 

L20 

1.87 

Inch. 
0. 
.1320 

.1316 

.1519 

.1785 

.2345 

.2994 

.3680 

.4660 

.5830 

.68 

.84 

Inehet, 
0. 
.0044 

.0247 

.0291 
.0313 
.1124 
.2785 
.4580 
.6887 

1.0060 

1.38 

2.21 

Bar  oold. 

Bar  hot,  6"  of  middle  aection  bright 

red. 
Temperature  Jast  below  red   hot 

at  middle  section. 

• 
Dull  thuds  heard. 

Tensile  strength. 

•«■•••••■••• 

53,700 

Elongation  of  lO''  sections  after  rupture,  1''.56,  ".68,  ".42,  ".43, 1".09 
2".03». 

Area  at  fracture,  l".58x".87  =  1.37  square  inches. 
Contraction,  20.8  per  cent. 

Total  elongation  in  60"  after  fracture,  6".21=10.3'per  cent. 
Fractured  at  end  B.    Appearance  fibrous  100  per  cent. 
The  temperature  was  below  300<^  Fahr.  at  close  of  test. 
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25.— EETEST  BT  TEHSIOIT  OF  A  BAB  OF  EXTBA  BEFINED  WBOUOHT 

IBON  AFTEB  43  MONTHS'  BEST. 

The  first  test  of  the  bar  was  made  in  April,  1881,  which  furDished  the 
following  resalts: 
Sectional  area,  3".03x  1''.01  =  3.06  square  inches. 
Elastic  limit,  88,740  pounds  =  29,000  pounds  per  square  inch. 
Tensile  strength,  157,400  pounds  =  51,440  pounds  per  square  inch. 
Elongation  in  80"— 12'^03  =  15.0  per  cent. 
Contraction  of  area,  20.3  per  cent. 
Appearance  of  fracture,  fibrous  90  per  cent.,  granular  10  per  cent. 

No.  103. 

The  average  sectional  area  is  now  2''.86x''.94  =  2.69  square  inches. 

The  first  test  of  the  bar  after  the  rest  of  43  months  gave  for  its 
tensile  strength  172,000  pounds  =  56,210  pounds  per  square  inch  on 
the  primitive  sectional  area,  or  63,940  pounds  per  square  inch  on  the 
reduced  area.  There  was  little  additional  stretch,  and  the  fracture  was 
granular  100  per  cent. 

The  longer  fractured  end  after  the  second  test  was  heated  cherry-red 
and  cooled  in  the  open  air,  and  this  annealed  bar  tested. 

Rapid  stretching  began  with  80,300  pounds  =  29,850  pounds  per 
square  inch,  which  was  approximately  the  elastic  limit  of  the  metal. 

Tensile  strength,  132.400  pounds  =  49,220  pounds  per  square  inch. 

Elongation  of  10''  sections  after  fracture:  1".30*,  1".04,  l'M3,  1''.25, 
1".02. 

Area  at  fracture,  2''.63x''.84  =  2.21  square  inches. 

Contraction,  27.8  per  cent. 

Appearance  of  fracture,  fibrous  100  per  cent. 

Fifteen  hours'  rest  elapsed  and  the  bar  again  broken,  its  tensile 
strength  being  151,500  pounds  =  57,070  pounds  per  square  inch. 

Appearance  of  fracture,  fibrous  100  per  cent. 

Immediately  following  the  bar  was  again  broken  for  the  third  time 
since  annealing.  Its  tensile  strength  was  151,400  pounds  =  56,280 
pounds  per  square  inch. 

Appearance  of  fracture,  fibrous  100  per  cent. 


PHOTOGRAPH  OF  THE  FRACTVBKD  ENDS  OF  BAB  103. 


GRANULAR  APPEARANCE  WHEN  EETE8TED  AFTER 

43  MONTHS'  REST.    NOT  ANNEALED. 
FIBROUS  APPEARANCE  WHEN  RETESTED  AFTER  43 
MONTHS'  REST.    ANNEALED. 


\ 
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26.— TENSIOH  TEST  OF  STEEL  STRAP. 

iFumiahod  by  Fnller,  Dana  &  Fits,  Boston,  Ham.,  for  improTed  gan-carrlages.] 

The  strap  was  cat  into  three  test  pieces  by  longitudinal  cuts,  in  a 
planer. 

Initial  strains  in  the  metal  caused  the  outside  strips  to  spring  con- 
cave on  the  inside  edge  of  each.    The  middle  strip  was  straight. 

Sketch  showing  springing  of  teat  piecee  when  removed  from  removed  from  the  planer, 

rXbe  Spang  Steel  A,  Iron  Co.,  Limited. 
Strap  branded  |  fj^  Plttsbnrgh. 


'J/I 


sammm 


Straight, 


Til 


rs.a 


_J+ 


(tf 


Before  testing,  specimens  A  and  C  were  straightened,  by  planing  their 
edges. 

1^0.  457. 

Tension  Test. 

Specimen  A. 

Sectional  area,  2^M6  x  ^^083  =  2.12  square  inches. 
Length  between  faces  of  holder  jaws,  60''. 
Oauged  length,  40". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Inch, 

0. 
.000007 

•.  0000U7 
. 000007 
.000007 
.000007 

Saceessive 

peminnent 

set. 

Inch. 
0. 

.000007 
0. 
0. 
0. 
0. 

Remarks. 

Total. 

Per  sqnare 
incn. 

elongation 
per  inch. 

Pounds. 
2,120 
10,600 
21, 200 
31.800 
42,400 
53,000 
64.000 
55. 000 
58.000 
57,000 
58. 000 
69,000 
60,000 
6t,000 
62,000 
63, 000 
63,600 
64,000 
65.000 
66,000 
67.000 
68,000 
69.000 
70,000 
71,000 

Poundt. 
1,000 
5.000 
10,0«0 
15,000 
20. 000 
25,000 

Inch. 
0. 
.000145 
.  0110320 
.0U0500 
.  000072 
.000855 
.000860 
.000882 
.000807 
.000915 
.  0OO0.J7 
.  000950 
.000067 
.  000985 
.000097 
.001015 
. 001027 
.0010:12 

.  omo5o 

.  00106-J 
.001077 
.0010»»7 
.001117 
.001127 
.001147 

Inch. 
0. 

.000145 
.000175 
.000180 
. 000172 
.000183 
.  000005 
.  0OUO22 
.000015 
.000018 
.  01)0022 
.000013 
. 000017 
.000018 
.000012 
.000018 
.000012 
.  000(t05 
.000018 
.000012 
.000015 
.000020 
.000020 
. 000010 
.000020 

Initial  load. 

""**"•*"••*• 



""30,606' 

. 000010 

.000<03 
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Applied  loads. 

Elongation 
per  inch. 

Succeiisive 

elongation 

periuch. 

Permanent 
sot. 

Successive 

permaueut 

set. 

• 

Bemarks. 

Total.    |P*-"Muare 

Pounds. 

72,  (JOO 

73,000 

74,000 

74,200 

75,000 

76,000 

77, 000 

78,000 

79, 000 

80,000 

81,000 

82, 000 

83, 000 

84,000 

81.800 

86,  920 

89. 040 

01.160 

93,  2f0 

9o,  400 

97,  520 

09,  C40 

101, 760 

103,  880 

100,  (KIO 

110.240 

114.4>20 

118.720 

122,000 

127.200 

131,440 

131,000 

123.000 

Pounds. 

Inch. 

.001172 

.001190 

. 001202 

.001210 

.  001222 

.  001240 

.001297 

.  001485 

.  002037 

.004160 

. 004925 

.000850 

.009000 

.016500 

.021375 

.0230 

.0242 

.0260 

.0270 

.0*290 

.0312 

.0350 

.0367 

.0393 

.0125 

.0480 

.0580 

.0687 

.0807 

.  1012 

.  1512 

.1775 

Inch. 

.000025 

.000018 

.  000012 

. 000008 

.00v)0l2 

.  000018 

.000057 

.000188 

.000552 

.002113 

.000775 

.001025 

.002150 

.007500 

.004875 

.001625 

.0012 

.0018 

.0010 

.0020 

.0022" 

.0038 

.0017 

.0025 

.0033 

.0055 

.0:00 

.0107 

.01i20 

.  0205 

.  Of  00 

.0203 

Inch. 

Inch, 

Elastic  limit 

Tensile  strenjctli. 
Load  at  time  of  mpttire. 

85,000 

.000027 

.000017 

85,850 

"**""*  •"••• 

40, 000 
41.000 
42.  OOi) 
43,000 
44, 000 
45, 000 
46,000 
47,000 

48,  000 

49.  000 
r)0,  000 
52,  000 
54,  000 
50. 000 
58, 000 
CO,  000 
62, 000 
02,  220 

•  ^•■■«  •••••• 

Elongation  per  inch  after  rupture,  'M86. 

Elongation  of  5"  sections:  ^93,  I'MS,  1".23», '^93/^96,  ".80  ,".83, 
".82,  ".70,  ".01. 

Area  at  fracture,  l".8ix  ".81=1.49  square  inches. 

Contraction  of  area,  29.7  per  cent. 

Fractured  13  J"  from  face  of  holder  jaws,  beginning  atoatside  comer 
of  bar.    This  corner  was  open  ".10  after  fracture. 

Appearance  of  fracture  fine  silky,  slight  lamination. 
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No.  458. 

Tension  Test, 

Specimen  B. 

Sectional  area,  2''.425  x  ''.985  =  2''.39  square  inches* 
Length  between  faces  of  holder  jaws,  50". 
Gauged  length,  4C. 


Applied  loads. 


Total 


PoundM, 
2,390 
11,950 
23.900 
85,850 
47, 800 
69, 750 
71,700 
73.000 
74,000 
75,000 
76,000 
77,000 
78,000 
70, 000 
80.000 
81.000 

82,  OuO 

83,  000 
83,000 
84,000 
85,000 
60,000 
87,000 
88, 000 
80,000 
90,000 
91,000 
02,000 
93,000 
94,000 
93, 000 
95,600 
97,090 

100.980 
102, 770 
103, 160 
107, 550 
109, 940 
112,330 
114, 720 

117,  no 

1 19,  500 
124,280 
129. 060 
133,840 
138, 620 
143, 400 
148, 100 


Per  sqaare 
inoa. 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 


84,780 
35,000 


40,000 
41, 000 
42^000 
43,000 
44.000 
45,000 
46, 000 
47,000 
48,000 
49,000 
50.  COO 
52, 000 
51,000 
56,0C0 
58,000 
60,000 
61,070 


Blongation 
per  iDCh. 


Inch. 
0. 

.000122 
.000310 
.000477 
.000647 
. 000822 
.001005 
.001025 
.001047 
.  00 LOCO 
.  001072 
.001085 
.001110 
.  001125 
.001142 
.001160 
.001182 
.001217 
.001247 
.  001292 
. 001475 
.001775 
. 002550 
.004500 
.006750 
.008500 
.012375 
.  013000 
.014250 
.018375 
.  019500 
.019800 
.021000 
.0230 
.0247 
.0263 
.0282 
.0303 
.0330 
.0355 
.0380 
.0407 
.  0475 
.0542 
.0655 
.0800 
.0085 


Sacceasive 

eloDgntion 

p«r  lucb. 


Inch. 


0. 


.000122 

.000188 

.000107 

.000170 

.000175 

.000163 

.  000020 

. 000022 

.  000013 

. 000012 

.000013 

.  000025 

.  000015 

.  00(»017 

.  000018 

.000022 

.  000035 

.  000030 

.00U045 

.000183 

.  000300 

. 000775 

.001050 

.002250 

.001750 

.003875 

.000625 

.001250 

.004125 

. 001125 

. 000300 

.001200 

.0020 

.0017 

.0015 

.0020 

.0023 

.0025 

.  0025 

.0025 

.0027 

.0068 

.0067 

.0113 

.0145 

.0185 


PermaDeat 
set 


Snccesaive 

permaDent 

Bet. 


Remarks. 


laeh, 
0. 
0. 

~%0OOG05 
—.000003 
0. 
0. 
.000010 


Inch. 


0. 


—.600005 
0.. 

.000005 
0. 

.000010 


000 110 


.000100 


Initial  load. 


Elastio  limit 


Tensile  strength. 


Elongation  per  inch  after  rupture,  'M34. 

Elongation  of  6''  sections  :  '^68,  ^'.72,  ''M,  ".62,  ".93*,  ''.62,  ''.62,  ".61, 
".68,  ".59. 

Area  at  fracture  2".  17  x  ".85  =  1.84  square  Inches. 

Contraction  of  area,  23.0  per  cent. 

Fractured  near  the  middle  of  the  length  of  the  bar.  The  fracture 
began  on  the  side  which  was  next  specimen  C  in  the  strap.  This  edge 
was  open  ".20  after  fracture. 

Appearance  of  fracture  fine  silky ;  contains  a  layer  of  light-colored 
metal. 
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No.  459. 

Tension  Test 

Bpeoimbn  0. 

Sectional  area,  2'M56x ''.985  =  2.12  sqnare  incheB. 
Length  between  faces  of  holder  jaws,  50^'. 
Gauged  length,  40''. 


Applied  loads. 


Total. 


Poundt. 
2.120 
10,  (HH) 
21. 200 
81.800 
42,400 
fiS.OOO 
03,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,200 
75,000 
76,000 
77,000 
78,000 
70,000 

co,(m 

81.000 

82,000 

83,000 

84,000 

84,800 

86,020 

80,040 

91,160 

03,280 

95, 400 

97, 6'iO 

00,640 

101,760 

103, 880 

106.000 

110,240 

114, 480 

118,720 

122, 0(30 

127, 200 

131.410 

132,  560 


Per  square 
iucn. 


Poundi. 
1,000 
6,000 
10,000 
15,000 
20,  OGO 
25.000 
30,000 


85,000 


36,700 


40,000 
41,000 
42,000 
43,000 
44,000 
45.0U0 
46,000 
47,000 
48,000 
49,000 
50,000 
5i,  000 
54,000 
56.000 
58,000 
00.000 
02, 000 
02, 530 


Eloncation 
periDch. 


Inch. 
0. 
.000140 
.000306 
.000480 
.000617 
.000812 
.  000982 
.000087 
. 001U12 
. 001025 
. 001047 
.  001052 
.001070 
.  001087 
.001102 
.0011-22 
.001185 
.001155 
.001172 
.001190 
.  001206 
.001222 
.001287 
.001750 
.002325 
.004600 
.005825 
.012250 
.010575 
.0212 
.0225 
.  0242 
.0260 
.0280 
.0300 
.0322 
.  0342 
.0367 
.0302 
.0462 
.0530 
.0637 
.0750 
.  0920 
.1187 
.1345 


Successive 

eloDgation 

per  inch. 


Inch. 

0. 

.000140 
.000165 
.  000175 
.000167 
.000165 
.000170 
. U00005 
. 000025 
.000018 
.000022 
.000005 
.  000018 
.000017 
.  000015 
.000020 
.000018 
.000020 
.000017 
.000018 
.000015 
.000017 
.000065 
.000463 
.000576 
.002275 
.000725 
.006925 
.007325 
.001625 
.0018 
.0017 
.0018 
.0020 
.0020 
.0022 
.0020 
.0025 
.0025 
.0070 
.0068 
.0107 
.0113 
.0170 
.0267 
.0158 


Permanent 
set. 


Inch. 

0. 

0. 

.000013 
.000012 
.000012 
.000012 
.000020 


000087 


Sacoeaslve 

permauent 

set. 


Bemarks. 


Inch, 
0. 


Initial  load. 


.000012 


0. 
0. 
0. 


.000008 


000017 


Klastic  limit. 


TenaOe  strength. 


Elongation  per  inch  after  rupture,  ".132. 

Elongation  of  5"  sections,  1".26»,  ".73,  ".74,  ".67,  ".70,  ".68,  ".61,  ".59, 
".64,  ".52. 

Area  at  fracture,  l".88x".82  =  1.54  square  inches. 

Contraction  of  area,  27.4  per  cent. 

Fractured  3"  from  face  of  holder  jaws. 

The  fracture  began  on  the  inside  edge  of  the  bar.  This  side  was  open 
".10  after  fracture. 
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Appearance  of  fracture,  flue  silky  55  per  cent.,  including  a  layer  of 
light-colored  metal,  for  the  inside  part,  or  that  next  specimen  B  in  the 
Strap.    The  outside  section  45  per  cent,  fine  granular. 

The  fractured  ends  were  submitted  to  bending  tests  with  the  follow- 
ing results : 

First  sample,  in  the  condition  it  was  taken  from  the  testing  machine, 
bent  cold  about  85^,  when  fractures  were  opened  on  the  convex  side  of 
bend. 

A  second  bar  bent  140^  and  then  showed  cracks. 

A  third  bar  bent  cold  after  annealing  180^  and  closed  down  without 
fracture ;  also,  samples  brought  to  a  welding  heftt  and  allowed  to  cool, 
and  those  tested  while  at  a  welding  heat  bent  double  without  injury. 


WEOUQHT'IBOy  BAB8.— MATERIAL  FOB  GUN-CABBIAOE  STRAPS, 

[FuniAhed  by  A.  O.  Tompkins  St  Co.] 
Strap  No,  1. 
XoeaUan  €f  specimens  itpmira/^. 


No.  531. 
Specimen  A. 

Sectional  area,  2^^32  x  1^^25  =  2.90  square  inches. 
Gauged  length,  4(K^ 


Applied  loftda. 

« 

ElonKfttion 
per  inch. 

Saocessive 

elongation 

per  incb. 

> 

Permanent 
set. 

Sn^ceesire 

permanent 

set 

Bemarks. 

ToUl. 

Per  square 
inch. 

Ptfundn. 
2,900 
14,500 
29,000 
43,500 
46.000 
48, 000 
50,000 

PoundM. 

1,000 

5,000 

10,000 

15,000 

Inch, 
0. 

.000130 
.000305 
.000500 
.000530 
.000560 
.000585 
. 000610 
.000633 
.000660 
.000687 
.000720 

ImK. 
0. 

.000130 
.000175 
.000195 
. 000030 
.000030 
.000025 
.000025 
.000023 
.000027 
.000027 
.000033 
.000025 
.000022 
.000030 
.000028 
.  000023 
.000015 
.000012 
.  000020 
.000010 
.000018 
.000012 
.000023 
.000027 

Inch, 
0. 
0. 
0. 

.000008 

Inch, 
0. 

Initial  load. 

.000008 

52,000 

54,000 

56,000 
58,000 
60,000 
62.000 
64.000 
66,000 
68,000 
69.000 
70,000 
71,000 

,     72,000 
72,500 
78,000 
74,000 

•     75,000 
76,000 

"""20,666"' 

.000020 

.000012 

.000745 
.000767 
. 000797 
.000825 
.000848 
.000863 
.000875 
.000895 
.000905 
.000923 
.000935 
.000058 
.000985 

25.000 

.000058 

• 

.000038 
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Applied  loftds. 

Eloncatlon 
periDch. 

Saccessive 

•p  <>■■>»  A«%A»«*- 

Sacoessive 

ToUl. 

Per  square 
inch. 

per  inch,   i        '^^' 

1 

permanent               Remarks. 

set. 

1 

Pound*. 

77,000 

78,000 

70,000 

80,000 

81. 0(  0 

82,000 

83,000 

84,000 

85,000 

86.000 

87,000 

80,000 

02,800 

05,700 

08,000 

101,600 

104,400 

107.800 

110,200 

113,100 

116,000 

118,000 

121,800 

124,700 

127,000 

180,500 

183,400 

136,800 

180,200 

141,200 

142.800 

Pounds. 

Inch. 

.000908 

.001020 

.00H)oO 

. 001075 

.001100 

.001170 

.001285 

.001550 

.003490 

.004687 

.006730 

.0)78 

.0103 

.0123 

.0153 

.0185 

.OJIO 

.  0248 

.0283 

.0338 

.0388 

.0400 

.0405 

.0545 

.0625 

.0703 

.0805 

.0050 

.1035 

.1105 

.1245 

Inch. 

. 000013 
.  000022 
.  000030 

Inch. 

Inek. 

EUstio  limit. 

yreat 

Tensilee  strength. 

. 000025 
. 00G0J5 
.000070 
. 000115 
.  000265 
.001040 
.001197 
^002043 
.001070 
.0025 
.0020 
.0030 
.0032 
.0025 
.0038 
.0035 
.0055 
.0050 
.0012 
.0005 
.0050 
.0080 
.0078 
.0102 
.0145 
.0085 
.0160 
.0050 

27,030 

80, 000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
30,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48^000 
49,000 
40,240 

EloDgatioQ  per  inch  after  rapture,  'M24. 

Elongation  of  5^'  sections,  ''.57,  ''.62,  ".65,  ".63,  (".75  fractured  sec- 
.tion),  ".62,  ".67,  ".55. 

Area  at  fracture,  2".21  x  1.12"  =  2.48  square  inches. 

Oontraction  of  area,  14.5  per  cent. 

Appearance  of  fracture  fibrous  80  per  cent.,  granular  20  per  cent. 
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No.  632. 

a 

Specimen  B. 

Sectional  area,  2''.32x  1''.25  =  2.9()  square  inches. 
Ganged  length,  40'^ 


Applied  loads. 

Elongatioxi 
peruich. 

Inch. 
0. 
.000140 

Saccessive 

eloDntion 

perinch. 

Permanent 
set. 

Snoceasive 
pcrmaneni 

set. 

Total 

1 

Per  sqaare 
inch. 

'  Poundt. 

2.900 

14,500 

29.000 

43,500 

46.000 

48,000 

50,000 

52.000 

54,000 

56. 000 

58,000 

60,000 

62,000 

64,000 

66.000 

68,000 

70.000 

72,000 

72,500 

73,000 

7i,000 

76, 000 

76,000 

77,000 

78. 000 

79,000 

80,000 

81,000 

82,000 

83,  000 

84.000 

85,000 

86.000 

87,000 

89,000 

92,  800 

05. 700 

98,600 

101.  .'lOO 

104, 400 

107,  300 

110,200 

113, 100 

116,000 

118,900 

121,  800 

124, 700 

127,600 

130,  500 

133.400 

Pounds. 

1,000 

5,000 

10,000 

15,000 

Inch. 
0. 

.00A14A 

Inch, 
0. 
0. 
0. 
0. 

Inch, 
0. 

.000333          .oooioa 

.000508 
.000543 
.000567 
.000505 
.000620 
.000645 
.000670 
.000608 
.000726 
.000750 
.000776 
.000800 
.000830 
.000858 
.000890 
.000900 
.000913 
.00UV38 
.000953 
.00U975 
.000998 
.001018 
.  001038 
.001062 
.001108 
.  001175 
.  001325 
.  001675 
.  0018^5 

.000175 
.000035 
.000024 
.000028 
.000025 
. 000025 
.000025 
.000028 
.000027 
.000025 
.000025 
.000025 
.000030 
.000028 
.  000032 
.000010 
.000013 
.000025 
.  000015 
.  00UU22 

.  ouoo^s 

.  OUOO-20 
.  000020 
.  (100024 
.  00U046 
.000067 
.  000150 
.000350 
.OOOIM 

# 

20,000 

.000023 

.000023 

• 

25,000 

.000055 

.  000032 





27,590 

1 

............ 1 

1 ! 

.  00416:)    1      .  002338 

30.000 
31.0U0 
32,000 
3^,000 
84.000 
35,  000 
36,000 
37.000 
38, 000 

.  005150           . 000087 

.00o7d0 
.  008800 
.011200 
. 013475 
.  016250 
.  019400 
.  022625 

. 001600 
. 002U5O 
. 00^400 
.  00"2275 
. 002775 

. 

.  003150 

.  003225 

.  0270               .  004375 

39,000           .0317              .0047 

40,  000           .  0363 

.0046 
.0050 

41.000 
42,000 
43. 000 
44,000 
45. 000 
46.000 
47,000 

.  0422 

.  0483        1      .  0061 
.  0532              .  0049 

.0008 
.0717 

.0076 
.0100 

. 0820              .  0103 

136, 300 

i 

Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


Elongation  per  inch  after  mpture,  ".097. 

Elongation  of  6''  sections,  ".46,  ".47,  ".47,  ".46,  ".45  (."63  fractured 
section),  ".47,  ".47. 

Area  at  fractare,  2".24  x  1".14  =  2.55  square  inches. 

Contraction  of  area,  12.1  per  cent. 

Bar  tore  apart,  the  fracture  beginning  at  the  edge  next  specimen  C. 
This  part  of  the  fractured  surface  (55  per  cent.)  was  fibrous,  the  balance 
(45  per  cent.)  granular. 

,The  fracture  of  the  granular  portion  was  accompanied  by  a  loud  re- 
port. 

S«  Ex*  36       68 
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No.  633. 

Specime^i  C. 

Sectional  area,  2''.32  x  1".25  =  2.90  square  inches. 
Gauged  length,  40'^ 


Applied  loads. 

1 

EloDffatiOD 
per  inch. 

Saooessive 

eloDffation 

per  inch. 

Pennanent 
■et. 

Inch. 
0. 
0. 
0. 
0. 

Sacr6B8iye 

permanent 

set. 

Remarks. 

1 

1    Total. 

i 

Perraaare 
incii. 

Poundt. 
2,000 
14,500 
29,000 
43,500 
46,000 
48,000 

Poundi 

1,000 

5,000 

10.000 

15,000 

Inch, 
0. 

.000150 
.000355 
.000535 
.000565 
.000597 
.000623 
.000648 
.000670 
.000695 
.000723 
.000753 
.000773 
.000797 
.000827 
.000853 
.000888 
.000907 
.000920 
.000935 
.000948 
.000968 
.000985 
.001000 
.001012 
.001025 
.001045 
.001068 
.001103 
.  001135 
.001177 
.001227 
.001473 
.001925 
.000213 
.007850 
.010475 
.012188 
. 014750 
.017500 
.021125 
.023725 
.0290 
.0320 
.0362 
.0415 
.0467 
.0530 
.0605 
.0710 
.0820 
.0835 
.1012 
.1120 

Inch. 
0. 

.000150 
.000205 
.000180 
.000030 
.000032 
.000026 
.000025 
.000022 
.000025 
.000028 
.000030 
.000020 
.000024 
.000030 
.000026 
.000030 
.000024 
.000013 
.000015 
.000013 
.000020 
.000017 
.000015 
.000012 
.000018 
.000020 
.000023 
.000035 
.000032 
.000042 
.000050 
.000246 
.000452 
.004288 
.001637 
.002625 
.001713 
.002562 
.002750 
.003625 
.002600 
.005275 
.0030 
.0042 
.0053 
.0052 
.0063 
.0075 
.0105 
.0110 
.0035 
.0157 
.0108 

IneK, 
0. 

Initial  load. 

1 

1 
1 

50,000 

52,000 

54,000 

20,000 

56,000 

68,000 

0. 

i 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

72,500 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

86,000 

87.000 

89,900 

92,800 

95,700 

98.600 

101,  500 

104,400 

107, 300 

110.200 

113, 100 

116,000 

118, 900 

121, 800 

124, 700 

127,600 

130, 500 

133,400 

136, 300 

189,200 

142,100 

143,700 

1 

22,000 

.000025 

.000025 

1 

, 

J 

Elastic  limit. 
Tensile  stieDgth. 

28,620 

....'........ 

.  «  « • m^  *•••«. 

"'"86,'66o" 

31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
•45,000 
46,000 
47.000 
48,000 
49.000 
49,550 

■»•■■ ■»•*»«■ 

Elongation  per  inch  after  rupture,  'M123. 

Elongation  of  5^'  sections  ''.55,  ''.55,  ".54,  ".53,  ".51,  (".73  fractured 
section),  ".54,  ".54. 
Area  at  fracture,  2".22  x  1".12  =  2.49  square  inches. 
Contraction  of  area,  14.1  per  cent. 
-^Ppear^^^^  ^^  fracture,  fibrous  45  per  cent.,  granular  55  per  cent. 
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WROUGHT  IRON  MADE  FROM  COLD-BLAST  CHARCOAL  PIG. 

Strap  No.  2. 


3 


I 


t 

\ 


Three  strips  plane<l  from  original  bar.    Strips  1  and  3  sprang  convex 
on  the  outside  edges  when  cut  up. 
Strips  warped  before  testing. 

^o.  574. 

Mark  1. 

Sectional  area,  2''.29  x  l".2l  =  2.77  square  inches. 
Ganged  length,  4(y^ 


Applied  loads. 


inch. 


2,770 
13,850 
27, 700 
41,550 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
55,400 
56,000 
58,000 
60,000 
63,000 
64,000 
66,000 
68,000 
69,250 
72,020 
74, 7W 
77,560 
80,830 
83.100 
85,870 
88,640 
91,410 
04,180 
96,050 
06, 720 
102, 400 
105, 260 
108, 030 
110,800 
113,  570 
116,340 
119, 110 


Foundt. 

1,000 

5,000 

10,000 

15,000 


20, 000 


25,  000 

26,  000 

27,  000 

28,  000 

29,  OUO 

30,  000 
31,000 

32,  OOO 

33,  000 

34,  000 
35.000 
30,  000 
37,  000 
38,000 
39,000 

40,  000 

41,  000 

42,  000 

43,  000 


,  Elonieation 
'  per  inch. 

t 

1 

1 

Inch. 
0. 

. 000152 
. 000375 
. 000610 

1   . 000670 

Succeaaive 

elongation 

per  inch. 

Inch. 
0. 

.  000152 
.  00021^^ 
. 000235 
.000060 
. 000030 
.000036 
.  000055 
.  000057 
.000055 
.000047 
.000073 
.000078 
. 000095 
. 000287 
. 000640 
. 001250 
. 000650 
.0013K8 
.001000 
.  002937 
. 001650 
. 003100 
. 002338 
.  00-2037 
.004400 
. 002425 
.0037 
.  0055 
.  0020 
.0073 
.0040 
.0074 
.0060 
.0083 
.0083 

Permanent 
set. 

Inch. 

0. 

.000025 
. OOOO^O 
.000100 

Snccessive 

permanent 

set. 

Itieh. 

0. 

.  000025 
'.  000025 
.000050 

Remarks. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

'   .  000700 

1   .  000738 

'   .  000703 

.  000K50 
. 000005 
.  OO09.V2 
. 0U1025 

.000280 

.000180 

.001103 

.001198 
.001485 
.002125 
. 003375 

. 004025 

.Oa.'>413 
. 006413 

.004530 

.004250 

>   . 009350 

'   .011000 

,   .014100 

.016438 

.018475 

>••••■        • 

'   .  022875 

.  02:i3 

.  0290 

.  0,145 

.0305 

.0438 
.0478 
.  05.'>2 
.0612 
.0695 
.0778 



Elongation  per  inch  after  rupture,  ''.093. 

Elongation  of  5''  sections,  ''.50,  ".80»,  ".50,  ".42,  ".40,  ".39,  ".39,  ".40, 
".41,  ".41. 
Area  at  fracture,  2".04  x  1".07  =  2.18  square  inches. 
Contraction  of  area,  21.3  per  cent. 
Appearance  of  fracture,  fibrous  100  per  cent.,  lamellar. 
Two  specimens  taken  from  end  of  bar  1,  No.  674. 


1076  TESTS   OF  IfiON  AND  STEEL. 

Ko.  1374a. 
Diameter,  ".0G4. 
Sectional  area,  .25  square  incb. 

Tensile  strength,  12,^40  ponods  =  48,0t*0  poands  per  oquare  incb. 
Contraction  of  area,  27.0  per  cent. 
Elongation  in  2",  25  per  cent. 
Appearance  of  micture  fibrous,  lamellar, 

No.  674ft. 

Diameter,  ".564. 
Sectional  area,  .25  EQuare  incb. 

Tensile  strength,  12,U80  poands  =  43,320  pounds  per  square  iucb. 
Contraction  of  area,  33.5  per  cent. 
Elongation  in  2",  28  per  cent. 

Appearance  of  fractnre  fibrous,  lamellar.    A  smalt  piece  fiaked  oft  iu 
turning,  owing  to  an  imperfect  weld  in  the  rolling. 

No.  575. 


Sectional  area,  2" .32  x  1".2L  =  2.81  square  inches. 

Gauged  length,  40". 

Bar  bent  before  the  test.    Micrometer  on  the  convex  side. 


TESTS   OP  IRON  AND   ^TEEL. 
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Applied  IomIb. 

Elongfttion 
per  inoh. 

Saoce«8lve 

elongation 

perinch. 

Feraument 
set: 

SaoceosiTe 
permanent 

aet 

SemarkB. 

Total. 

• 

Per  square 
Inch. 

Poundt, 

118,020 

120,830 

123,640 

126,450 

128,280 

Poundt, 
42,000 
43,000 
44,000 
45,000 
45,650 

Inch, 
.0745 
^    .0860 
.0965 
.1038 
.1175 

Inch. 

.0082 
'    .0105 
.0115 
.0078 
.0137 

Inch, 

Inch. 

1 
Tensile  strength*            M 

••••••••■••• 

^ 

Elongation  per  inch  after  rapture,  ^M27. 

Elongation  of  5''  sections,  ''.68,  ''.92*,  ''.55,  ".49,  ".51,  ".51,  ".65,".68, 
".76,  ".85. 

Area  at  fracture,  2".10  x  1".05  =  2.22  square  inches. 

Contraction  of  area,  21  percent. 

Appearance  of  fracture  fibrous,  laminated.  A  seam  extends  the 
widtili  of  the  bar  at  the  middle  of  its  thickness. 

Specimen  taken  from  end  of  bar  2,  Ko.  575. 

No.  575a. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Tensile  strength,  11,750  pounds  =  47,000  pounds  per  square  inch. 

Elongation  in  2",  26.5  per  cent. 

Diameter  at  fracture,  ".48. 

Area,  .181  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Appearance  of  fracture  fibrous,  seamy. 

Another  specimen  was  turned  down  from  end  of  bar  No.  2,  and  a  part 
of  the  thireaded  head  came  off  at  an  imperfect  weld  in  the  rolling,  unfit- 
ting the  specimen  for  testing. 

No.  576. 

MarJcy  3. 

Sectional  area,  2".27  x  1".20  =  2.72  square  inches. 
Gauged  length,  40". 
Bar  bent  before  the  test. 


Applied  loads. 

Elongation 
per  inch. 

Snocessive 

elongation 

perinch. 

Permanent 
set 

Sacoesslve 

permanent 

set 

Remarks. 

Total 

Per  sanare 
inon. 

Poundt. 
2,720 
13,600 
27,200 
40.800 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,400 
66,000 
68,000 
60,000 
62,000 

Pounds, 

1,000 

6.000 

10,000 

15.000 

Inch. 
0. 

.000125 
.000298 
.000460 
.000480 
.  000520 
.  000545 
.000565 
.000590 
.000620 
.000660 
.  000718 
.000763 
.000828 
.000905 

Inch, 
0. 

.000125 
.000173 
.  000162 
.000020 
.000040 
.000025 
.000020 
.000025 
.000030 
.000040 
.000053 
.000050 
.000065 
.000077 

Inch. 
0. 

-.000015 
-.000025 
-.000026 

Inch, 

0. 

-.000015 
-.000010 

0. 

IniUal  load. 
Elasticlimit 

'-."000020" 

20.000 

.000005 

22,790 
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Applied  loads. 


TotaL 


Poundi. 

64,000 

66,000 

68,000 

70,000 

72,000 

73. 440 

76,160 

78,880 

81.600 

84, 320 

87, 040 

89.760 

02.480 

95.200 

07.920 

100,040 

103.360 

106.080 

108,800 

111,520 


Per  sonare 
incD. 


Potmdt. 


25,000 


114.240 
116.060 
119,680 
122,200 
122.400 
124.250 


27,000 
28,000 
29.000 
30,000 
31.000 
82,000 
33,000 
34.000 
35,000 
36,000 
37,000 
8H,  000 
39,000 
40,000 
41,000 


42.000 
43.000 
44,000 


45,000 
45,680 


Elonf^ation 
per  inch. 


Inch. 

.00 1100 

.001418 

. 001975 

.  002875 

.  004(>:i0 

.  005700 

.  008000 

.0103 

.0128 

.0155 

.0188 

.0218 

.0260 

.  031)3 

.0348 

.OT08 

.0440 

.0490 

.0550 

.  05.'3 

.  0560 

.0708 

.0760 

.0030 
.  0993 
.1143 


SucceBsive 

elon<;ation 

per  inch. 

Fermanent 

set. 

Successivo 

perraaront 

set. 

'Semarks. 

Inch. 

. C00195 

Jneh,       j      Inch. 

• 

Sastained  load  8^. 
Tensile  strength. 

.  000318 
.000557 
.  000900 

"".mm" 



.  001138 

.001175 

:       :::::: 

.  ooie.'so 

" 

.002300 

.  0023 

.0025 

.0027 

.0033 



.0030 

.0^2 

.  00  4:1 

.  0045 

............ 

.  0020 

.0072 

.OO.SO 



.  00«»0 



.00(13 

.0007 

.0148 

•••«•«  ••>... 

.  00.')2 

.0103 

.0067 

.  00()3 

.0150 

Elongation  per  inch  after  rupture,  'M16. 

Elongation  of  5''  sections,  ''.52,  ".51,  ".48,  ".48,  ".50,  ".52,  ".83*,  ".63. 
".69,  ".67.  ' 

Area  at  fracture  2".08  x  1".06  =  2.20  square  inches. 
Contraction  of  area,  19.1  per  cent. 
Appearance  of  fracture  fibrous,  laminated,  seamy. 

Strap  No.  3. 
Xoecttion  cf  specimens  in  strap. 


j9 
B 


<j -J 


* 


'^W 


^ 

^ 
?> 


J 
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No.  605. 

Mark  2>. 

Sectional  area,  ^^92  x  1'^2S  =  2.46  sqaare  inches. 
Ganged  length,  40'^ 


Applied  loads. 


Total 


Poundi, 

2,460 

12,300 

24,600 

36,000 

88,000 

40,000 

42,000 

44,000 

46.000 

4«,000 

40,200 

60,000 

51,000 

52,000 

63,000 

54,000 

55,000 

56,000 

67,000 

58,000 

59,000 

60,000 

61,000 

61,500 

62,000 

63,000 

64,000 

65,000 

66,000 

66. 420 

68, 8H) 

71,340 

73,800 

76,260 

78,720 

81,180 

83,640 

86,100 

88,560 

91,020 

93.480 

95,940 

98,400 

100,860 

103, 320 

105,780 

108,240 

110,700 

113, 160 

115,620 

118, 080 

120,200 


Persmiare 
Inch. 


Pounda. 

1,000 

^000 

10.000 

15,000 


20,000 


24,800 
25,000 


27,000 
28,000 
29,000 
80,000 
31,000 

si;  000 

83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,860 


ElODfEAtion 
per  inch. 


Inch. 
0. 

.000133 
.000323 
.000510 
.000525 
.000555 
.000580 
.000605 
.000650 
. 000678 
.000700 
.000715 
.000780 
.000748 
.000770 
.000783 
.000803 
.000823 
.000845 
.000863 
.000880 
.000908 
.000028 
4 000953 
.000995 
.001033 
.001103 
.001173 
.001280 
.  001530 
.005000 
.007850 
.009600 
.011650 
.013878 
.016925 
.  019126 
.0230 
.0258 
.0303 
.0333 
.0395 
.0445 
.0503 
.0573 
.0625 
.0713 
.0803 
.0900 
.1063 
.1263 


SacceBaive 

elongation 

per  inch. 


Ifyeh, 
0. 

.000133 
..000190 
.000187 
.000015 
.000030 
.000025 
.000025 
.000045 
.000028 
.000022 
.000015 
.000015 
.000018 
.000022 
.000013 
.000020 
.000020 
.000022 
.000018 
.000017 
.000028 
.000020 
.000025 
.000043 
.000038 
.000070 
.000070 
.000107 
.000250 
.003470 
.002350 
.  002250 
.002050 
.002228 
.003047 
.002200 
.003875 
.0028 
.0045 
.0030 
.0062 
.0050 
.0058 
.0070 
.0052 
.0088 
.0090 
.0097 
.0163 
.0200 


Permanent 
set. 


Inch, 

0. 

0. 

^.000003 
~.  000003 


.000005 


Sncoesalve 

permanent 

set. 


Inch. 


0. 


—.000003 
0. 


.000008 


Bemarks. 


Initial  load. 


.000080 


.000075 


Elastic  Umit 


Tensile  strength. 


Elongation  per  inch  after  mptnre,  'M47. 

Elongation  of  inch  sections,  ''.70,  ''.69,  ".69,  ".69,  ".75,  ".66,  ".73, 
1".03»,  ".63,  ".67. 
Area  at  fracture,  l".68xl".08  =  1.81  square  inches. 
Contraction  of  area,  26.5  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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Ko.  606. 
Mark  K 


Sectional  area,  1''.92  x  1".28  =  2.46  square  inches. 
Gauged  length,  40''. 


Applied  loads. 


Total. 


Poundi. 
2,4eo 
12, 300 
2t,  COO 
36,900 
38, 000 
40. 000 
42,000 
44,000 
46, 000 
48,000 
49,200 
50,000 
51, 000 
52,000 
53,000 
54,000 
55, 000 
50,  000 
57.  000 

58. 000 
69.000 
60,  000 
61,000 
01,500 

62. 01  to 
63, 000 
64, 000 
6.",,  000 
on,  420 
68,  880 
71, 340 
73,  800 
76. 2G0 
78,  7L'0 
81, 180 
83, 640 
86, 100 
88,  5(50 
01. 020 
9:i,  480 
95, 940 
98, 400 

100,860 
103, 320 
105.780 
108,  240 
110,700 
113, 160 
115, 100 


PerBqaare 
ioca. 


Poundi. 

1,000 

5,000 

10, 000 

15,000 


20,000 


24,800 
25,000 


27,000 
28, 000 
29, 000 
30,000 
31, 000 
32, 000 
33, 000 
34,000 
35,000 
36, 000 
37,000 
38,000 
39, 000 
40, 000 
41,000 
42, 000 
43,000 
44, 000 
45, 000 
46,000 
46,790 


Eloniocation 
per  inch. 


Inch, 
0. 

.000133 
. 000328 
.  000513 
.  000535 
.  000560 
.000590 
. 000620 
.000645 
. 0U0673 
. 000703 
.  000723 
. 000743 
. 000755 
.  000770 
. 000783 
. 000805 
.  000H23 
.  000848 
. 00U873 
.  000S93 
. 000923 
. 000948 
. 000968 
.001008 
.0010.>3 
.  001195 
.00148H 
.002475 
. 00GG25 
.  008425 
.010675 
.0l22.'>0 
. 014550 
.017375 
.  020700 
.  023C2C 
.0270 
.0318 
.0335 
.0393 
.0450 
.0500 
.0575 
.0038 
.  07^8 
.0838 
.0950 


SnccesBiTO 
elongation 
per  incli. 


Inch. 
0. 

.  000133 
.000195 
.000185 
.000022 
.  000025 
.000030 
.  000030 
.000025 
.000028 
.000030 
.000020 
.  000020 
.  000012 
.  000015 
.  000013 
.  00U0J2 
.  000018 
.000025 
.  000025 
.  000020 
.000030 
.000025 
.000020 
.000040 
.0*0045 
.000142 
.000293 
. 000987 
.004150 
.  001800 
.  0022.-)0 
.001575 
. 002300 
.002825 
.003325 
.  002925 
.  003375 
.0048 
.0037 
.0038 
.0057 
.0050 
.0075 
.0063 
.0090 
.0110 
.0112 


Permanent 
set. 


Inch, 
0. 
0. 
0. 

.000003 


.000003 


.000005 


Saccessivfr 

permanent 

set. 


IncK 


0. 


.000003 


0. 


.000092 


Kemarks. 


Initial  load. 


Ela«tio  limit. 


Tensile  strength. 


Elongation  per  inch  after  rupture,  ".113. 

Elongation  of  5"  sections,  ''.50,  ''.50,  ".50,  ".48, 1".10,»  ".47,  ".51,  ".48, 
".48,  ".48. 
Area  at  fracture,  1".71  x  1".08  =  1.85  square  inches. 
Contraction  of  area,  24.8  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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No.  607. 
Mark  F. 

* 

Sectional  area.  1"M  x  1''.28  =  2.36  square  inches. 
Gauged  length,  40'^ 


Applied  loads. 


Total 


Poundt. 

2,8<I0 

11.800 

23,eoo 

35,400 
38,000 
40,000 
42,000 
44,000 
46,000 
47,200 
48,000 
40,000 
50,000 
51,000 
52, 000 
53.000 
51, 000 
55,000 
50, 000 
57.  000 
58,000 
59, 000 
60, 000 
61,000 
62,  OOO 
63,000 
61,000 
05, 000 
66,  OUO 
67,000 
68,440 
70. 80O 
73, 160 
7i»,  520 
77,880 
80,  240 
82.600 
81,960 
87, 820 
89,680 
02, 040 
94, 400 
90, 760 
99, 120 
101,480 
103, 840 
106, 200 
108, 500 
110, 920 
113, 280 
115,280 


Per  sqnare 
Inco. 


Pottnda. 

1,000 

6,000 

10,000 

15^000 


20,000 


20,000 
SO,  000 
81,000 
82,000 
33,000 
31,000 
35,000 
86,000 
87,  OUO 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,850 


ISlongation 
per  inch. 


Inch. 
0. 

.000150 
.000358 
.000543 
.000580 
.000618 
.000648 
.000670 
.000708 
.000728 
.000745 
.000763 
.000780 
.  000793 
.  000810 
.000828 
.000848 
.000870 
.000883 
. 000905 
.000925 
.000953 
.000985 
.001008 
. 001033 
.001068 
.001100 
.001195 
. 001613 
.001825 
.005438 
.010125 
.  011863 
.014713 
.  016500 
.  010250 
.022375 
.0265 
.0293 
.0338 
.0383 
.  0425 
.0485 
.0550 
.0625 
.0700 
.0803 
.0938 
.1105 
.1313 


Sncceeeire 
elongation 
per  inch. 


Inch. 
0. 

.000150 
. 000203 
.000190 
. 000037 
.000038 
.000025 
.000027 
.  000038 
.000020 
.000017 
.000018 
.000017 
.  000013 
.  000017 
.000018 
.000020 
.000022 
.000013 
.000023 
.000020 
.000028 
.000032 
.000023 
.000025 
.000035 
000032 
.  000095 
.000418 
. 000212 
.  003613 
.004687 
.  001738 
.002860 
.001787 
.002750 
.003125 
.004125 
.0030 
.0043 
.0045 
.0042 
.0060 
.0065 
.0075 
.0076 
.0103 
.0185 
.0167 
.0208 


Permanent 
act.    . 


Iiieh. 


0. 
0. 
0. 
0. 


.000013 


000063 


Saccesaive 

permanent 

set. 


Remarks. 


0. 


Inch. 


Initial  load. 


.000018 


.000050 


Elastic  limit. 


Tensile  strength. 


Elongation  per  inch  after  rupture,  'M63. 

Elongation  of  5inch  sections,  ''.78,  ''.79, ".74, ".80, 1".04*, ".83, ".74, 
".76,  ".81,  ".78. 
Area  at  fracture,  1".67  x  1".12  =  1.87  square  inches. 
Contraction  of  area,  20.8  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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TESTS   OF   IRON   AND    STEEL. 


BARS  A,  B,  AND  C  TURNED  DOWN  6''  IN  LENGTH. 


No.  of 
test. 


I 


Diameter. 


608  i       A. 

609  >       B. 

610  I       C. 


,  IneheM. 

'      1.129 

1.129 

!      1. 129 


Sectional 
area. 


Sq.  inch. 
1 
I 
1 


Elaatio  limit 


Ultimate  strenfith. 


Total. 


Blnngation  in  6" 


Kot  detennined 

do 

,...do 


Pounds. 
51.820 
51,.'i90 
51,710 


Per  sq.  in.  I 


PoitndM. 
51,820 
51.590 
5J,710 


Inches.     Per  cent. 


1.83 
1.71 
L71 


30.5 
2&5 
28.5 


Area  at  fractnre. 


In.  8q.  in. 

.89  dlameter=.  622 

.90  tliaroeter=^.636 

.  90  diameters.  636 


Contrao- 

tion 
of  area. 


Percent. 
37.8 
36.4 


Appearance  of  fracture. 


Fibrous,  seamy. 

do....... .. 

do 


Elongation  of  1"  sections. 


IneJt. 
.  23, .  56*. .  33, .  27, .  24. .  20 
.22,.  19..  66*,.  24..  21..  19 
.  18, .  25, .  64*, .  28, .  24, .  2i 


STRAPS  NOS.  4  AND  5. 


Alaut  rsT 

► 

I 

f 

• 

a 

3 

^a.6  -» 

One  bar  without  marks. 
One  bar  marked  U.  S. 


^^^_ ,  on  speci- 


Dimensions  in 
inches. 


men. 


Width. 


Thiclc 
ness. 


Sectional 
area. 


Elastic  limit. 


687 
688 
689 

590 
CO! 
992 


Inch. 

Inches. 

1 

.620 

1.20 

2 

.620 

1.20 

3 

.625 

1.21 

1.  U.  S. 

.670 

1.25 

2.  U.  S. 

.670 

1.25 

3.  U.  S. 

.675 

1.24 

Sq.  inch. 
.744 
.744 
.756 

.837 
.837 
.837 


Total. 


Pounds. 
20,650 
18,900 
18,230 

22,100 
23,200 
22,600 


Ultimate  strength. 


Per  sq.  in. 


Pounds. 
27,760 
25,400 
24,110 

26,400 
27,720 
27,000 


Totfcl. 


Pounds. 
37.490 
87,260 
SI,  100 

45.800 
49,200 
48,710 


Per  sq.  in. 


Pounds. 

50,390 

5c,oeo 

41,130 

54,720 
58,780 
58,200 


Elongation 
in  10". 


In. 

Pr.et. 

2.34 

23.4 

2.38 

23.8  , 

1.57 

15.7  ' 

2.03 

20.3 

2.82     23.2  1 

2.18 

2L8 

Area  at  fhict- 
nre. 


Contrac- 
tion 
of  area. 


In.  Sq.in. '  Per  cent. 

.50X  .96=.  480  '  35.5 

.54x1.00=. 540  I         27.4 


.47X  .88-^'f^ 


Appearance  of  fhustnre. 


Fibrous;  layers  of  differ- 
ent-colored  metal 

Fibrous;  seamy 

Fibrous ;  opened  at  scam ; 
8"  long  X  the  width  of 
the  specimen 


f»2. 7     Dull  «M  k y,  uliffhtly  flbrons 


.ilo 
Uu 


Elongation  of  inch  sections. 


Inch. 

.  1 8, .  1 7. .  1 7, .  17, .  1 8, .  20, .  21, .  33. .  46*. .  27 
.  22, .  24, .  28, .  20, .  22, .  27. .  41-, .  20,  .20,-19 


.  06, .  06, .  12, .  14, .  11. .  11, ,  23, .  43*. .  21, .  10  ' 

.  11. .  11. .  12. .  14, .  12. .  17. .  23, .  67*. .  21, .  15  , 
.  65*. .  28. .  21, .  18. .  16, .  15, .  17. .  17, .  16, .  19  i 
.  00% .  28, .  23, .  19, .  17,.  14, .  14, .  14. .  13. .  16 


X 
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27.~TWO  WEOUOHT-IEOH  CHOED  BAE8  FOE  EOOF  OF  NEW  PEN- 
SION BUILDING. 

IGeneral  M.  C.  Meigs,  architect.] 


f 


fS 


4-    ■ 


»-U^9 


'/PH 


\ 

X 


fH 


/^^' 


y 


i[^- 
>?// 


^, 


tK-  4^iSf» 


1 


I  >  i  ■; 


t 


/AZ^O 


p 
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Secured  in  testiDg  machine  by  a  piu  at  eiid  A,  and  pulling  against 
blocks  in  front  of  cross-heads  end  B. 

Nineteen  10^'  sections  laid  off  on  stem,  beginning  at  inside  face  of 
cross  heads. 

No.  573.  • 

Diameter  of  stem,  3'^67. 

Sectional  area  of  cylindrical  stem,  10.58  square  inches. 
Gauged  length,  100'',  beginning  70''  from  cross-heads  on  cylindrical 
stem. 


Applied  loads. 

In  ganged  length. 

Elongation 

center  of 

pin  hole 

to  crosa- 

heads. 

^marks. 

Total. 

Per  sqnare 
inoo. 

Elongation. 

Set. 

Pounds. 
10,580 
62,900 
106^800 
168,700 
165,000 
170, 000 
175, 000 
180,000 
185,000 
190,440 
105,000 
200,000 
205,000 
210,000 
211,600 
215, 000 
220,000 
225,000 
230,000 
235,000 
240,000 
245, 000 
250,000 
255, 000 
260,000 
264,500 
276,030 
285,660 
296, 240 
806,820 
317,400 
327, 980 
338,560 
349, 140 
359, 720 
370, 300 

?01,460 
395,500 

Pounds, 

1.000 

5,000 

10,000 

15,000 

Inch. 

0. 

.0160 
.0348 
.0550 
.0500 
.0609 
.0631 
.0655 
.0688 
.0720 
.0761 
.0791 
.0829 
.0865 
.0881 
.0930 
.0970 
.1017 
.1080 
.1180 
.1320 
.1430 
.1625 
.1880 
.2240 
.2780 

Inch. 

0. 

.0010 
.0015 
.0080 

0. 
.06 

.12 
.19 

Initial  load. 

.".06  Bet. 
Elaatio  limit 

".29  set 

Bested  nnder  initial  load  one  honr. 
Tensile  strength. 

18,000 

.0003 

.24 

20,000 

.0179 

.27 

21. 270 

.20 

.84 

••••                 ••■• 

.39 

."iffii" 

.46 
.53 
.64 
.83 

1.0:^ 
1.28 
L61 
1.87 
2.25 
2.70 
3.14 
3.66 

3.70 

'"'  25,666" 

26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35.000 

37,000 
37, 380 

Total  elongation  from  center  of  pinhole  to  face  of  cross-heads, 
3".00  =  1.4  per  cent. 

Elongation  of  10"  sections,  beginning  at  cross-heads,  ".04,  ".03,  ".00, 
".08,  ".26,  ".23,  ".24,  ".24,  ".29,  ".22,  ".26,  ".15,  ".24,  ".20,  ".23,  ".17», 
".11,  ".08,  ".02. 

Elongations  of  piu  holes,  ".13  each. 

Diameter  at  fracture,  3".63. 

Area,  10.35. 

Contraction  of  area,  2.2  per  cent. 

Fractured  suddenly  under  the  maximum  load,  42f "  from  center  of 
pin  holes,  accompanied  b.y  a  loud  report. 

Appearance  of  fracture,  granular  100  per  cent.;  coarse  granulation 
at  center,  finer  at  circumference. 
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TESTS   OP   IRON   AND   STEEL. 

No.  798. 
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Diameter  of  stem,  3'^75. 

Sectional  area  of  cylindrical  stem,  11.04  square  incbe^. 
Gauged  length  100",  beginning  70^'  from  cross-heads  on  cylindrical 
stem.  • 


Applied  loadB. 

In  ganged  length. 

Elongation 

center  of 

pin  bole  to 

croB8*lieada. 

• 

Ilemarks. 

T«*»i       Per  square 

Elongation. 

Set. 

Pounds. 
11,040 
55,200 
110, 400 
165, 600 
198. 720 
220, 800 
230,000 
235, 000 
240,000 
245.  000 
250,000 
255, 000 
200, 000 
265,000 

Pounds. 
1,000 
5,000 
10. 000 
15,000 
18,000 
20. 000 

Inek. 

0. 

.0138 
.0350 
.0549 
.0668 
.0749 
.0789 
.0809 
.0829 
.0850 
.0871 

Inch. 
0. 

.0006 
.0009 
.0013 
.0015 
.0022 

Inches. 
0. 

.08 
.14 
.20 
.24 
.27 

Initial  load. 

.03Mt. 
.06. 

Elastic  limit. 
".12 

.295 

.0899 

.0923 
.0953 
.0987 
.1039 
.1100 

.34 

*  24,466' 
25, 000 

270, 000 
276, 000 
280. 000 

.36 

.375 

.395 

.0123 

285,000 
290,000 

.1290 
.1630 

.48 

295,000 
300,000 
305, 000 
310, 000 
320, 160 
331, 20O 
342, 240 
353,280 
364, 320 
375, 860 
386,400 
397,440 
408,480 

419,520 
428, 200 

.2028 
.2940 
.4450 
.7100 

.66 

'""29,600" 
30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 

38,000 
38,790 

1.14 
1.48 
1.86 
2.15 
2.47 
2.90 
3.36 
3.77 
4.28 
4.87 

5.52 

. 

« 

1 

•  •• 

CraokB  In  sight  near  ends  of  cylin- 
drical stem,   one  12"  long,  and 
one  1^'  long,  end  A.    Smaller 
cracks  opened  at  end  B. 

Tensile  strength. 

Total  elongation  from  center  of  pin  hole  to  face  of  cross-heads,  5'MG  = 
2.45  per  cent. 

Total  elongation  in  gauged  length,  3'^39  s=  3.39  per  cent. 

Elongation  of  10^'  sections,  beginning  at  cross-heads,  ''.02,  ''.02,  ".07, 
".02,  ".14,  ".16,  ".27,  ".39,  ".39,  ".43,  ".41,  ".40,  ".38,  ".34,  ".42,  ".40, 
".37,  ".33,  ".20. 

Elongation  of  pin  holes,  ".27  each. 

Diameter  at  fracture,  3".91. 

Bar  fractured  28".9  from  center  of  pin  holes  end  A,  where  cracks 
were  developed  earlier  in  the  test. 

Appearance  of  fracture,  granular  92  per  cent.,  fibrous  8  per  cent. 
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TESTS  OP   IRON   AND   STEfiL. 


COMPRESSION  OF  TWO  10"  STEEL  CHANNELS. 
[MAteiial  for  roof  tniM  of  the  new  Pension  building.] 

Ends  of  channels  finished  concave  ^^01. 

Compression  measurement!  taken  in  a  gauged  length  (along  center 
line  of  web)  of  20". 
Sectional  areas  compated  as  one-tenth  the  weight  of  channel  per  yard 

No.  478. 

Form  of  cross-section. 


,3r- 


u 

^0 


10. 


Length,  35''.74. 

WeijGcht,  64^  pounds. 

Sectional  area,  0.5  square  inches. 


Applied  loads. 
Total. 


Pot(ndr«. 
6.600 
82,500 
65,000 
97,500 
130,  000 
135,  000 
140.000 
145,000 
150,000 
155.  000 
160,  000 
162,  500 
165,  000 
170,  000 
176,  000 
180,000 
185,000 
190, 000 
195,  000 
200, 000 
205, 000 
210.000 
215,000 
220.000 
225.  000 
227,500 
230,000 
235,000 
240,000 
245,000 
250,000 
255,000 
260,000 
265,000 
285,700 


Persqaare 
incl 


qafl 
en. 


1,000 

5,0U0 

10,000 

15,000 

20,000 


25,000 


30,000 


35,000 


36,150 


40,000 


40,880 


In  ganged  length. 


Compres- 
elon. 


JiMih. 

0. 

.0021 
.0054 
.0088 
.0122 
.0127 
.0131 
.0136 
.0142 
.0148 
.0152 
.0156 
.0159 
.0166 
.0171 
.0178 
.0183 
.0190 
.0199 
.  0204 
.0209 
.0216 
.0222 
.0229 
.0238 
.0242 
.0246 
.0252 
.0263 
.0277 
.0293 
.0319 
.0365 
.0420 
.0490 


Set. 


Remarks. 


0. 
0. 
0. 
0. 
0. 


0. 


.0003 


Initial  load. 


Scale  starts  vSt  web  and  flanges. 


Elastic  limit. 


Web  and  flanges  perceptibly  bnckled 


Ultimate  strength. 

Failed  by  deflecting  perQendicnlar  to  the  plane 

of  the  web,  and  concave  on  the  side  of  the 

flanges. 
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No.  479. 

Form  of  crosS'Seotian. 


• 


la' 


Length,  36''.75. 

Weight,  64J  pounds. 

Sectional  area,  6.47  sqaare  inches. 


Applied  loads. 


TotaL 


Per  sanare 
incn. 


In  ^^aaged  length. 


Coinprea>  | 
sion.       ' 


Set. 


Poundt. 
6,470 
32,850 
64,700 
97,050 
129, 400 
135, 000 
140,  000 
145, 000 
150.  000 
155,  000 
160,000 
101,750 
1 6.5,  000 
170.000 
17.%  000 
IKO,  000 
185,  OUO 
190,000 
194,100 
200,000 
21)5.  000 
210.  000 
215,000 
220,000 
225,  000 
226, 450 
230,000 
235,  000 
240,000 
245.  000 
250, 000 
255,  000 
258,  800 
260,000 
205,000 
270,000 
271,100 


Remarks. 


P^nd*, 

1    1.000 

5,000 

10,000 

15,000 

20,000 

Ineh. 

0. 

.0021 
.0052 
.0084 
.0118 
.0123 
.0129 
.0133 
.0139 
.0144 
.0148 
.0151 
.0156 
.0160 
.0164 
.0169 
.0176 
.0180 
.0183 
.0193 
.0199 
.0203 
.0207 
.  0212 
.0217 
.0220 
.  0224 
.0229 
.0240 
.0252 
.0267 
.0282 
.0293 
.0800 
.0329 
.0361 

Iheh. 

0. 

0. 

0. 

0. 

0. 

"*25.6o6'" 

0. 

30,000 

0. 

■*'"85,6o6'" 

0. 

36, 320 

40,000 

.0035 

""41.900 

Initial  load. 


Elaatio  limit.    Scale  starts  off  web  and  flan/i^es. 


Upward  deflection  observed  at  middle. 
Ultimate  strength. 


Failed  by  deflecting  perpendicnlar  to  the  plane  of  the  web,  and  con- 
cave on  the  side  of  the  flanges. 

The  maximam  deflection  occurred  at  a  point  8^'  from  the  end  of  the 
bar. 

Tension  test  of  steel  specimens  cut  from  channel  bars,  previously 
tested  by  compression  for  General  M.  O.  Meigs.  (Nos.  478  and  479.) 
Material  for  new  Pension  building. 

S.  Ex.  36 69 
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TESTS   OF  IRON  AND   STEEL. 


No.  629. 
Form  of  specimens. 


3an 


(From  bar  No.  478.) 

Sectional  area,  2".50  x  ".40  =  1.00  sqaare  inch. 
Eapid  stretching  began  at  44,000  pounds. 
Tensile  strength,  73,410  pounds  per  square  inch. 
Load  at  time  of  rupture,  64,000  pounds. 
Elongation  in  15",  3".69  =  24.6  per  cent. 

Elongation  of  inch  sections,  ".18,  ".18,  ".23,  ".29,  ".70*,  ".24,  "^2, 
".21,  ".24,  ".23,  ".23,  ".22,  ".21,  ".16,  ".15. 
Area  at  fracture,  l".94x  ".28  =  .643  square  inch. 
Contraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  silky. 

No.  630. 

( Prom  bar  No.  479.) 

Sectional  area,  2".50x  ".40=  1.00  sqaare  inch. 
Rapid  stretching  began  at  45,300  pounds. 
Tensile  strength,  73,940  pounds  per  square  inch. 
Load  at  time  of  rupture,  65,000  pounds. 
Elongation  in  15",  3".40  =  22.7  per  cent. 

Elongation  of  inch  sections,  ".18,  ".16,  ".16,  ".17,  ".15,  ".18,  ".19, 
''.20,  ".23,  ".30,  ".62*,  ".27,  ".22,  ".19,  ".18. 

^rea  at  fracture,  1".97  x  ".30  =  .591  square  inch. 
Contraction  of  area,  40.9  per  cent. 
Appearance  of  fracture,  silky. 

THREE  WBOUGHT-IRON  BABS. 


[Fnniished  by  Grand  U.  C.  Udgs,  V.  S.  A.] 


Form  of  Ko».  799  and  800. 


*- 1^' 


I 


2o: 


:cA 


'X^ 
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No.  799. 

Mark, 

Diameter,  ^^81 ;  sectional  area,  .515  square  inch. 
Elastic  limit,  17,950  pounds  =  34,850  pounds  per  square  inch. 
Tensile  strength,  28,620  pounds  =  55,570  pounds  per  square  inch. 
Elongation  in  10'',  2".05  =  20.5  per  cent. 

Elongation  of  inch  sections,  ''.43*,  ".35,  ".22,  ".19,  ".17,  ".16,  ".15, 
.15,  ".13,  ".10. 

Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction,  50.5  per  cent. 
Appearance  of  fracture,  fine  fibrous. 


No.  800. 

Mark  .  . 

Diameter,  ".815;  sectional  area,  .522  square  inch. 
Elastic  limit,  18,300  pounds  =  35,060  pounds  per  square  inch. 
Tensile  strength,  2D,260  pounds  =  56,050  pounds  per  square  inch. 
Elongation  in  10",  2".29  =  22.9  per  cent. 

Elongation  of  inch  sections,  ".20,  ".59»,  ".30,  ".22,  ".20,  ".17,  ".17, 
".17,  ".15,  ".12. 
Diameter  at  fracture,  ".58 ;  area,  .264  square  inch. 
Contraction,  49.4  per  cent. 
Appearance  of  fracture  fine,  fibrous. 


u 


J^ 


JbJL 


No.  801. 
Form  of  specimen. 


T} 


ysS 


du^ 


v^^=: 


jo: 


Sectional  area,  .50  square  inch. 

Elastic  limit,  14,120  pounds  =  28,240  pounds  per  square  inch. 
Tensile  strength,  25,815  pounds  =  51,630  pounds  per  square  inch. 
Elongation  in  10",  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  ".17,  ".21,  ".21,  ".21,  ".21,  ".33*,  ".20, 
.15,  "15,  ".13. 

Diameter  at  fSracture,  ".^ ;  area,  .363  square  inch. 
Contraction,  27.4  per  cent. 
Appearance  of  fracture  fibrous,  spongy. 
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TESTS   OF   IRON   AND   STEEL. 


COMPRESSION  OF  BRICK  WORK  AND  CONCRETE,  SAID  TO  BE  TWENTY- 
FIVE  YEARS  OLD. 

[Furnished  by  General  M.  C.  Keigt,  U.  S.  A.] 

No.  419. 


Foar  coarses  of  bricks  laid  in  cement  mortar.  Average  thickness  of 
joints,  I". 

Total  weight,  178^  pounds. 

Weight  per  cubic  foot,  128.6  pounds. 

Bed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bearings  in 
testing-machine. 

Compressed  area,  234  square  inches. 

First  crack  at  360,000  pounds  =  1,538  pounds  per  square  inch. 

Ultimate  strength,  578,000  pounds  =  2,470  pounds  per  square  inch. 
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No,  420. 


Irregular  block  of  concrete,  composed  of  cement  mortar  and  broken 
stones. 

Total  weight,  150^  pounds. 

Weight  per  cubic  foot,  144.5  pounds. 

Bed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bearings  in 
testing-machine. 

Compressed  area,  180  square  inches. 

First  crack  at  112,000  pounds  =  622  pounds  per  square  inch. 

Ultimate  strength,  135,300  pounds  =  752  pounds  per  square  inch: 


1094  TESTS  OF   IKON  AND   8TEEJU 


28— TESTS  OF  EEALET  PATEHT  METALLIC  SPLICK 

[Employed  to  hold  eteel  and  iron  wire  rope  in  dead-eye  and  roaud-«ye  sockets,  made  for  EqnlpmeDt 
Bureau,  u.  S.  Navy  Department  1 

Elongations  recorded  in  these  tests  were  measured  from  head  to  head 
of  testing-machine,  and  includes  stretch  of  rope,  yielding  in  sockets, 
and  elongation  of  eyes. 


t 

I 


^ 

!> 

e 


f 
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No.  439. 


(4"  iron-wire  roi>e«) 


6  strands  of  7  wires  each. 
Length  between  sockets,  b'  3". 
Length  of  rope  in  each  socket,  8^^^ 


AppUed 
loads. 


15.000 


20,000 
"25,"000" 


80^000 


30,000 


25,000 


30.000 
85^000 
40,000 


40,000 


41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
00,000 


Time  under  load  and 
elongation. 


Minutet.   I 

0 

0 

2 

U 

u 

2 

0 
2 
0 
1 
2 
3 
4 

6+ 
6 

7+ 
8 
0 
10 

11+ 

12 

13 

14 

15 

0 

2 

4 

6 

8 
10 
12 
15 
17 
20 
22 
24 


1 
2 
3 

4 
5 


InehM. 

0. 

.0878 
.0048 
.1640 
.1710 
.2330 
.2438 
.9080 
.3240 
.4090 
.4420 
.4490 
.4540 
.4580 
.4630 
.4648 
.4678 
.4706 
.4720 
.4738 
.4760 
.4770 
.4790 
.4805 
.4818 
.4540 
.4541 
.4548 
.4555 
.4564 
.4575 
.4580 
.4600 
.4600 
.4627 
.4638 
.4641 
.4939 
.5820 
.7030 
.7340 
.7430 
.7480 
.7520 
.7560 
.7670 
.7940 
.8390 
.8840 
.9190 
.9670 

LOO 

1.06 

1.12 

1.16 


Bemarka. 


Initial  load. 


Load  backed  off  to  25, 000  pounds. 


Loads  gradoally  increased  ftom  40,000  to  60,000  ponnds,  ocon- 
pyinc  1  minute  between  each  Inorement  of  1,000  pounds. 


Micrometer  removed. 

Very  decided  drawing  of  the  rope  in  one  socket. 


Sixty  thousand  pounds  were  sustained  15  minutes,  during  which  time 
the  rope  continued  to  draw  from  the  socket.  When  the  rope  had  drawn 
about  i"y  loads  were  increased  to  61,200  pounds,  the  maximum,  when 
one  strand  parted  6"  from  the  socket  in  which  yielding  had  occurred. 

The  total  amount  the  rope  drew  from  this  socket  was  i".  The  rope 
appeared  te  1^  secure  in  the  opposite  socket 
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No.  440. 

(3J''  steel-wire  rope.) 

6  strands  of  7  wires  each. 
Length  between  sockets,  5'  5'^ 


Applied 
loads. 


Poundt. 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 


41,000 
42,000 


43,000 
'44,066' 
'45,666 


46,000 
"47,"666" 

"48,'666" 
'49,"666" 
"66,'o66' 


51,000 

^"62,-666" 
* '53,066' 


54, 000 

'65,'666" 


50,000 

'67,"666' 
"68,066' 
'66,'666' 
"fl6,'66o' 


Time  under  load  and 
elongation. 


Reniarktt. 


.»-    J-jfiV* 


0.  ' 


2 

4 

6 

8 

10 


2 

2' 

"2* 


2 
4 
0 
8 
10 


2 
2' 

"2 


2 

4 

6 

8 

10 


2 
2' 


2 
4 


2 


2 
4 

6 

8 

10 


2 

2' 

'2' 

'2' 


2 

4 
6 
8 


Inche*. 
0. 

.1120 

.2070 

.  2060 

.3830 

.4700 

.5580 

.6540 

.6700 

.6800 

.6870 

.6920 

.6960 

.7110 

.7240 

.7335 

.7^60 

.7590 

.7710 

.7840 

.7970 

.8110 

.8190 

.8250 

.8305 

.8.365 

.8490 

.8570 

.8690 

.8850 

.8990 

.9210 

.0350 

.9570 

.9742 

.9970 

1.  OIUO 

1.  0205 

1. 0308 

1.0385 

1. 0515 

1.0654 

1.0790 

1.1080 

1.1300 

1.1880 

1. 2340 

1. 2515 

1.2C90 

1.2850 

1. 3012 

1. 3170 

1. 8300 

1.3440 

1.3540 

1. 8746 

1.3888 

1. 4055 

1.4300 

1.4480 

1. 4875 

1. 5130 

1.5510 

1. 5750 

1.6170 

1.6410 

1.6660 

1.6840 


Initial  load. 


>Rope  strack  witfa  band -spike  and  hammer. 


Solder  started  in  south  socket. 


Wire  started  at  north  end. 


Snapping  sonnd. 
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1097 


t 

1  Applied 
loads. 

Tinfe  under  load  and 
elongation. 

Bemarks. 

Time. 

Elongation. 

Toundt. 
60,000 

Minutes, 
10 
12 
14 
16 
18 
•    20 
40 

Inches. 
1.7060 
1.7385 
1..7616 
1.7820 
1.8100 
1.8850 
2.16 

• 
Maximnm  load  applied. 

1 

■'65,'o66" 

67,000 

^ 

The  maximam  load,  67,000  pounds,  drew  the  rope  rapidly  from  the 
north  socket.    Forty  per  cent,  of  the  solder  carried  with  the  rope. 
Bope  in  the  soath  socket  started  }''. 


Ko.  441. 
(4''  iron-wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  4'  10''. 
Length  of  rope  in  each  socket,  8j''. 


Applied 
loads. 

• 

Time  nnder  load  and 
elongation. 

Elongation 

in60" 

on  rope. 

Bemarks. 

Time. 

Elongation. 

Pfnmds. 
26,000 

Minutes. 
0. 
7 

15 
80 

>Ter  night,  1 

Inehes, 
0. 

.00*7 
.0145 
.0248 

5  honrs,  nnd 

.0033 

.0540 

.0572 

.0662 

.0582 

.0640 

.0643 

.0704 

.0714 

.0773* 

.0781 

.0849 

.0860 

.0040 

.0900 

.0971 

.0983 

.0994 

.1001 

.1004 

Inch. 

Initial  load. 

• 

After  15  hours. 
Initial  reading  on  rope. 

• 

Rested  ( 

16,000 
25,000 

er  load. 

• 

19 
22 
25 

0. 

.0007 
.0007 
.0036 
.0089 
.0071 
.0076 
.0109 
.0111 
.0150 
.T)159 
.0105 
.0205 
.0210 
.  0213 
.0219 
.0220 
.0221 
.0258 
.0260 
.0299 
.0310 
.0358 
.0368 
.0418 
.0428 
.0471 
.0400 
.0500 
.0303 
.0509 

26,000 

2 

27,000 

2 

28,000 
'*29,*o66" 

2 

2 

30,000 

2 

4 

6 

8 

10 

15 

.......... 

Started  in  socket,  north  end. 

1 

31,000 

.1060 
.1078 
.1150 
.1184 
.1260 
.1296 
.1382 

■*                                                                                  ' 

i" 

( 

82,000 

2 

33,000 

i" 

34,000 

2 

.1420 
.1506 
.1548 
.1671 
.1590 
.1600 

35,000 

2 

4 
6 
8 
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Applied 

lOftdA. 


Fowiidt, 


89,000 


Time  nnder  load  and 
elongation. 


Time. 


88^000 
'37."6c6' 


88,000 
'89,'o66' 
'40.'6o6' 


41,000 

'i2,*6o6' 


43,000 

■44,000' 


45,000 
"48.066* 


47,000 
■48,666" 


48,000 

■66,*666" 


60,000 


MinuUt, 
10 
12 
14 
16 
18 
SO 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


2 

'2' 
2' 


2 
4 
6 

8 
10 


2 

'2' 

'2' 

'2" 
t 


2 
'2' 


2 
2' 


2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
80 
32 
84 
86 
88 
40 
42 
44 
46 


Elongation. 


IncKu. 
.1614 
.1626 
.1638 
.1650 
.1658 
.1660 
.1678 
.1689 
.16M 
.1704 
.1713 
.1720 
.1731 
.1740 
.1747 
.1754 
.1817 
.1834 
.  1024 
.1058 
.2050 
.2092 
.2190 
.2235 
.2338 
.2380 
.2420 
.2454 
.2480 
.2502 
.2600 
.2634 
.2730 
.2790 
.2889 
.2054 
.3042 
.8162 
.3260 
.8355 
.8455 
.3568 
.3662 
.8795 
.8005 
.4048 
.4190 
.4863 
.4470 
.4669 
.4789 
.4889 
.4099 
.6085 
.9198 
.5260 
.9379 
.9480 
.9508 
.9730 
.9870 
.6049 
.6219 
.6460 
.6720 
.7140 
.7920 
.8109 
.9260 

1.07 

1.39 

L89 


Elongation 

in90" 

on  rope. 


Inch. 
.0512 
.0514 
.0518 
.0520 
.0521 
.  0524 
.0525 
.0520 
.05.<I0 
.0531 
.0532 
.0938 
.0935 
.0538 
.0539 
.0540 
.0570 
.0579 
.0621 
.0638 
.0678 
.0700 
.0749 
.OTTi 
.0820 
.0838 
.0847 
.0858 
.0862 
.0868 


Bemarka. 


Oat  of  socket  U". 


Eope  drew  out  of  socket  at  north  end,  carrying  with  it  60  per  cent 
of  the  solder.  *^ 

Bope  barely  started  in  the  south  socket. 


J 
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No.  442. 

(3J"  iro\i-wire  rope.) 

6  strands  of  7  wires  each. 

Length  of  rope  between  sockets,  6'  V. 


Applied 


PounAt, 
5,000 
20,000 


25,000 

'36,'oo6' 


36^000 

'si'ooo' 


88.000 


88|000 


80,  COO 
'40.'000" 


41,000 
'42,'o6o' 

'ii'ooo' 


Time  under  load  and 
elongation. 


Time. 


MimuUt. 
0 


2 


2 
4 
6 
8 
10 
12 
14 
10 
18 
20 
22 
24 
26 
28 
30 
82 
34 
80 
38 
40 
42 
44 
46 
48 
60 
62 
64 
56 
68 
60 
62 
66 
68 
70 
76 
81 


2 


2 


2 


Elongation. 


lnehe», 
0. 

.2580 
.2670 
.4360 
.4525 
.6020 
.6248 
.7820 
.8160 
.0500 
1.0200 
1.0804 
1.0530 
1.0640 
1.0720 
1.0778 
1.0830 
1.0870 
1.0018 
1.0050 
1.0093 
1.1025 
1.1060 
1.1000 
1.1115 
1. 1147 
1. 1170 
1.1107 
1.1221 
1.1242 
1.1262 
1.1285 
1.1805 
1.1831 
1.1850 
1.1368 
LIROO 
1.1410 
1.1428 
1.1447 
L1464 
1.1490 
1.1507 
1.1580 
L1570 
1.1605 
L1738 
L1860 
L2520 
L8070« 
L4270 
L6560 
L7400 
2.07 


Semarka. 


Initial  load. 


Began  to  draw  in  both  aooketa. 


Ultimate  strength  of  ippe. 


Parted  one  strand  at  face  of  socket.    Bope  started  slightly  in  each 
socket 


1100 


TESTS    OF    IRON    AND    STEEL. 


No.  443. 
(3^"  iron-wirA  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  5^  3'^ 
Length  of  rope  in  each  socket,  6f\ 


Applied 

lOMft. 


Poundt. 
20,000 


20,000 


16,000 
20,000 


21,000 
'22,'o66' 


28,000 
'24'6o6' 


25^000 
'26,666' 


27,000 

'28,'666' 


29,000 

'86,'666' 


Time  under  loed  and 
elongatioD. 


Time. 


Minutsi. 
0 
5 
10 
15 
20 
25 
80 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
00 
95 
100 
120 


5 
10 
15 
20 
25 
30 


5 


5 
5' 


5 
'5' 


KlongMion. 


5 
'5' 


5 
10 
15 
20 
25 


Ineh. 

0. 

.0083 
.0159 
.0210 
.0243 
.0278 
.0300 
.0322 
.0350 
.0365 
.0388 
.0405 
.0418 
.0430 
.0440 
.0447 
.0460 
.0470 
.0480 
.0400 
.0500 
.0535 


Elongation 
in  8", 

north  sock- 
et and 
rope. 


Inch. 


.0852 
.0883 
.0800 
.0899 
.0908 
.0918 
.0921 
.1000 
.1012 
.1118 
.1142 
.1244 
.1286 
.1404 
.1458 
.1582 
.1640 
.1762 
.1632 
.1942 
.2032 
.2152 
.2240 
.2382 
.2467 
.2608 
.2718 
.2796 
.2836 
.8487 
.3970 


0. 

.0004 
.0006 
.0012 
.0017 
.0025 
.0030 
.0037 
.0045 
.0065 
.0074 
.0000 
.0101 
.0121 
.0131 


Bemarks. 


Initial  load. 


Bested  16  hours  under  load. 

After  15  hours. 

Evidence  of  drawing  in  north  socket. 


Initial  reading  fer  8"  gauged  length. 


Bope  hammered  with  6-ponnd  hammer. 
Bope  liaauneredwith  6>ponnd  hammw. 


Bemoved  from  testing-machine  at  11  a.  m.,  November  22, 1884. 

Again  placed  in  testingmaohine  November  24, 1884,  at  4.45  p.  m.,  after  a  rest  under  sero  load 
of  53  hours  and  45  minutes. 


80,000 


30.000 


5 
10 
15 
35 


.8970 
.4075 
.4131 

.4178 
.4315 
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The  rope  was  left  ander  straiii  15  hours,  during  which  time  the  load 
fell  to  15,000  pounds.    The  rope  started  in  each  socket. 

The  full  load,  30,000  pounds,  again  applied  and  maintained  till  the 
rope  drew  completely  from  one  socket. 

The  following  readings,  showing  the  effect  of  the  continued  loading 
on  the  total  elongation,  and  the  additional  time  required  to  produce 
failure : 


Applied 
loads. 


Pounds. 
30,000 


80,000 


Time  nnder  load  and 

elongation. 

Xime. 

Blonication. 

MintUM. 

Inehet. 

.5842 
.5878 

15 

25 

.5450 

35 

.5610 

45 

.5570 

50 

.5644 

64 

.5705 

70 

.6752 

76 

.61)1 

85 

.5860 

95 

.5023 

J  05 

.6001 

115 
125 
185 
145 
155 
165 
175 
185 
195 
205 
215 
225 
242 
253 
262 
272 
282 
292 
302 
312 


.6094 

.6>87 

.6292 

.6300 

.6503 

.6604 

.6776 

.6982 

.7097 

.7294 

.7522 

.7777 

.8270 

.8782 

.0370 

1.0440 

1.1850 

1. 8810 

1.6810 

2.2370 


Semarka. 


Drawinjc  rapidly  in  north  aooket. 


Rop«  drawn  from  north  socket  4"* 


The  speed  with  which  the  rope  drew  from  the  north  socket 
continued  to  increase,while  the  load  was  still  kept  at  30,000 
pounds  till  it  had  drawn  2|"  fh>m  socket. 


After  this  the  rope  was  no  longer  able  to  sustain  30,000  pounds,  but 
dropped  rapidly  as  the  rope  drew  from  the  socket.  The  rope  at  this 
end  left  the  solder  within  the  socket. 

The  total  amount  of  drawing  in  the  south  socket  was  i" ;  in  part  the 
rope  drew  from  the  solder,  and  in  part  the  solder  was  drawn  with  the 
rope  from  the  socket. 
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No.  447. 


(3J"  steel-wire  rope.) 


LeDgth  between  sockets,  &  3". 
Length  of  rope  in  each  socket,  8^^ 


Applied 
loads. 


PcundM. 
6.000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 


28,000 
40.000 
35,000 
40,000 
85.000 
40,000 
28,500 
40,000 


42,000 
'44,'000' 


4(J;0CO 
'48,'oo6' 


50,000 
62,000' 


54.000 

"iiooo" 


68,000 

"«o,'6oo" 


Time  under  load  aod 
elongation. 


Time. 


MinuUt, 


6 

10 
26 


8 
18 
18 
80 

eo 


5 


6 


6 
'5* 


6 
10 
16 
20 
26 
30 
35 
40 
46 
60 
60 
70 
76 
80 
86 


Elongation. 


Inehu. 
0. 

.1284 
.2300 
.3226 
.8900 
.4845 
.5720 
.6610 
.0900 
.6080 
.7095 
.0920 
.7840 
.7780 
.8150 
.8100 
.8471 
.8320 
.0156 
.9208 
.9248 
.9260 


.9382 

.9586 

.9576 

.9740 

.9802 

1.0006 

1.0218 

1.0690 

1.0833 

Liioe 

1.1388 
1.1726 
1.1900 
1.2294 
L2472 
1.2860 
L8068 
1.8496 
1.8772 
1.4180 
1.4609 
1.4666 
L4842 
1.4993 
1.6464 
1.6604 
1.6756 
L6902 
1.7000 
1.7280 
L7526 
L7846 
L8063 
1.8284 
L8620 


Bemarks. 


Initial  load. 


After  15  honre  reat  under  load. 

After  4  boon  rest  nnder  load. 

After  4  hoora  reat  nnder  load. 

After  16  hoora  reat  nnder  load. 

Sope  drew  iV'  to  ^'  In  north  aocket,  atvted  idightly  in  aooth 

aookei. 
One  wire  broken  at  flMe  of  aonth  aocket 


Bope  atmck  with  6>iKmnd  hammer. 


Sharp  anapping  sonud. 
Broken  wire  in  sight. 
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1 

Applied 
loads. 

Time  under  load  and 
elongation. 

Semarka. 

Time. 

Elongation. 

Poundt. 

JTimttef. 

00 

05 

1.05 

1.20 

Jnehss. 
1.8810 
1.0070 
1.0560 
2.1042 

Sharp  snapping  sotind. 

Bapiid  drawing  of  the  lope  in  each  socket. 

The  rope  finally  drew  from  the  south  socket  1  hoar  and  40  minutes 
after  rapid  drawing  in  each  socket  began,  and  45  hours  from  the  time 
the  first  load  was  applied. 

The  speed  at  which  the  rope  drew  from  the  sockets  was  accelerated 
near  the  close  of  the  test. 

By  emplpying  a  rapid  movement  of  the  piston  of  the  straining-press, 
60,000  pounds  tension  was  kept  on  the  rope  till  it  had  been  drawn  V 
from  the  north  socket  and  2f  from  the  south  socket. 

The  solder  remained  in  the  socket  from  which  the  rope  was  drawn. 

Four  broken  wires  were  in  sight  after  the  test — two  at  the  face  of  the 
south  socket,  one  6'^  from  tUs  socket,  and  one  at  the  face  of  the  north 
socket. 
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Ko.  448. 

(3''  iron-wire  rope.) 


6  strands  of  7  wires  each. 
Lenfi:th  between  sockets,  5'  S^'. 


AppUed 
toadB. 


Time  under  load  and 
dongatlon. 


Time. 


Pound*, 
20,000 


20,000 


MinuUi. 

0 

6 

10 

15 

20 

25 

80 

85 

40 

45 

SO 

65 

60 

65 

70 

75 

80 

85 

05 

105 

115 

125 

185 


Elongfttton. 


Indi. 
0. 

.0205 
.0876 
.0450 
.0478 
.0617 
.0655 
.0573 
.0600 
.0614 
.0640 
.0650 
.0670 
.0685 
.0703 
.0726 
.0740 
.0756 
.0780 
.0808 
.0826 
.0841 
.0873 


Bemarks. 


InitiaLload. 


Bemored  firom  teating-maohine. 


Seated  nnder  aero  load  24  honis,  and  again  placed  in  the  teattng-macliine. 


2o,ooa 


14,600 
20,000 


20,000 


13,900 
20,(^00 
17,900 


10 
20 
30 
60 


10 

20 

30 

40 

50 

63 

70 

80 

90 

100 

110 

120 

130 

140 

160 

160 

170 

180 

190 

200 

210 

220 

278 

290 

300 

336 

365 

410 

425 

455 

485 

515 


.0878 
.0925 
.0963 
.0090 
.1027 


.1410 
.1448 
.1460 
.1479 
.1487 
.1499 
.  1515 
.1625 
.1539 
.1561 
.1560 
.1571 
.1584 
.1596 
.1604 
.1615 
.1629 
.1643 
.1650 
.1671 
.1679 
.1694 
.1702 
.1773 
.1785 
.1794 
.1837 
.1879 
.1939 
.1964 
.2004 
.2047 
.2079 


.2659 


After  16  honra*  rest  nnder  load. 
Evidence  of  rope  drawing  In  each  socket 


After  15  bonra*  rest  nnder  load. 
Rope  has  drawn  in  north  socket. 
After  4  honrs'  rest  nnder  load. 
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Applied 
loads. 

Timennder  load  and 

Time. 

XlongaUon. 

Poundi, 
20,000 
17,000 
20,000 
18,400 
20,000 

JfiniKet. 

Inehe$. 
.2853 

.8183 

.3719 

.8765 

.8700 

.3878 

.8958 

.4058 

.4150 

.4208 

.4347 

.4306 

.4698 

.4815 

.7588 

.7689 

.7739 

.8550 

.0073 

1.0138 

1.0235 

1.0468 

'     1.0661 

L1600 

1.1088 

1.4673 

1.6578 

1.7003 

10 

20 

60 

'80 

no 

140 
155 

""2i,"o6o" 

6 

22,000 
"23,'oo6"" 

6 
10 

5 

8 

"24*606'" 
26^000 

5 

26,000 
*'27,'666"' 

5 

« 

28,000 

29 
87 

Remarka. 


After  5  hoars'  rest  under  load. 

After  15  hoars'  rest  under  load. 
Sope  has  drawn  in  north  so<-ket  §". 


Hope  hammered  with  6-poand  hammer. 


Bope  hammered  with  6-poimd  hammer. 
Da 


Rope  hammered  with  6-ponnd  hammer.    Two  strands  parted 
at  the  middle  of  the  length  of  the  rope  under  the  hammer. 


The  principal  part  of  the  drawiDg  of  the  rope  in  the  sockets  occurred 
at  the  north  end  where  the  movement  was  ^^^  At  the  south  end  the 
movement  was  i". 

No.  449. 

{3^"  steel- wire  rope. 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  4f\ 

Length  of  rope  in  each  socket,  8^'^ 

Loads  immediately  increased  from  zero  to  the  breaking  load. 

Under  78,500  pounds  tension  the  eye  of  the  north  socket  (malleable 
iron  r^64  diameter,  carrying  a  li"  pin)  fractured.  The  rope  and  solder 
started  in  the  south  socket. 

The  rope  at  the  north  end  clamped  in  circular  dies  and  the  test  re- 
sumed. 

At  78,800  pounds  the  eye  of  the  south  socket  fractured. 

The  total  drawing  in  the  south  socket  was  ^'^  carrying  the  so]dt*r 
along  with  the  rope.    In  the  north  socket  the  rope  was  not  disturbed. 

S.  Ex.  36 70 
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No.  450. 

(3"  iron-wire  rope.) 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  8". 

Length  of  rope  in  each  socket,  about  G^'. 

Tested  by  the  immediate  application  of  the  breaking  load. 

Tensile  strength,  29,350  pounds. 

Parted  one  strand  12"  from  the  face  of  the  north  socket. 

Bope  started  slightly  in  each  socket. 

No.  451. 

(1  J"  iron- wire  rope.) 

6  strands  of  18  wires  each. 
Length  between  sockets,  6'  8". 
Length  of  rope  in  each  socket,  about  4'^ 
Tested  by  the  immediate  application  of  the  breaking  load. 
Tensile  strength,  10,480  pounds. 

Parted  the  rope  at  the  face  of  the  socket.     Eope  in  the  opposite 
socket  not  disturbed. 

No.  462. 

(IJ''  iron-wire  rope.) 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  10'^ 

Length  of  rope  in  each  socket,  about  3'^ 

Tested  by  the  immediate  application  of  the  breaking  load. 

Tensile  strength,  6,080  pounds. 

Parted  3  strands  1"  from  the  face  of  the  socket. 

Bope  not  disturbed  in  the  sockets. 


No.  453. 

(1  J"  iron-wire  rope.) 

6  strands  of  18  wires  each. 
Length  between  sockets,  5'  V. 
Length  of  rope  in  each  socket,  about  4". 


Applied 

ItMUU. 


Time  nnder  loud  sod 
elongation. 


Time.     '  Klo&ieatioD. 


Bemarks. 


Pounds. 
0,000 

Minutes. 

0    1 
3 

Inch. 

u. 

.0105 
.1110 
.1415 
.  2651 
.3035 
.5030 
.5408 
.  8020 
.0930 

7,000 

3 

8,000 

3 

0,000 

3 

10,000 

6 

10, 580 

1 

' 

IniUal  load. 


Tenalle  atrength. 


Parted  3  strands. 

Hope  not  disturbed  in  the  sockets. 
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No.  454. 

(1^''  iron-wire  rope.) 

LeDgth  between  sockets  6'  10''. 

Length  of  rope  in  each  socket,  about  3 J". 


Applied 
loads. 

Time  nnder  load  and 
elongatdon. 

Kemarka. 

Time. 

Elongation. 

Pounds. 
4,000 

5.000 

Minutet. 

Inch. 

0. 

.0209 
.1560 
.1015 
.6130 

Initial  load. 
Tensile  strength. 

8 

3 

6,000 

Snapping  sounds  were  heard  when  6,000  pounds  tension  were  applied. 
Alter  sustaining  this  load  2  minutes,  1  strand  parted  near  the  mid- 
dle of  the  length  of  the  rope. 

Hope  not  disturbed  in  the  sockets. 


Ko.  455. 

Tension  test  of  two  y  iron  plates  soldered  together  with  the  same  composi- 
tion as  used  in  the  sockets. 


y  Soldered  Jifint 


It  ^j/' 


srx^ 


Area  of  soldered  surface  5.2  square  inches. 
Gauged  length,  10". 


Applied 
loads. 

Time  nnder  load  and 
elongation. 

Bemarlss. 

• 

Time. 

Elongation. 

Pmincb. 
1.000 

UinuU: 
0 

Inch, 

0. 

.0007 
.0008 
.0013 
.0014 
.0023 
.0030 

Initial  load. 

• 

1 
Tensile  strength  of  Joint. 

2 

1,500 

2 

2,000 

2 

2,250 

.  .1 
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No.  456. 
Tension  test  of  the  solder  used  in  the  sockets. 
Composition  Baid  to  bp :  Tin,  49 ;  lead,  49 ;  antimony,  2. 


y^ 


is: 


Sectional  area,  .99  square  inch. 
Gauged  length,  ''15. 


1 


Applied 
luada. 

Poundt. 
200 
400 

'""eoo" 

800 
1.000 
1,200 
1,400 
1.000 
1.800 
2.000 
2,200 
2,400 
2,600 
2,800 

'""i'ooo"' 

3,200 
3.400 

3.600 
3,800 
4,000 

4, 200 

4,400 

4,400 

4.600 
4.800 
5,000 

6.200 
5.400 
5.600 
5,800 
0,000 

6,200 
6.400 
0,540 

Time  under  load  and 
elongation. 


Time. 


MinuUa. 


2 
'2' 


1 

i" 


1 
2 


1 
2 
3 
4 

5 
6 
7 
8 
9 


Elongation. 


Inch. 

0. 

.0004 
.0005 
.0011 
.0012 
.0021 
.0030 
.0041 
.0051 
.0062 
.0077 
.0089 
.0107 
.0120 
.  0142 
.0157 
.0163 
.0180 
.0191 
.0220 
.  0240 
.0258 
.  0278 
.0a05 

.  o:j50 

.0300 
.0425 
.0468 
.0508 
.0543 
.0590 
.0600 
.  06iK) 
.0730 
.07(50 
.0800 
.0840 
.0885 
.0012 
.0948 
.0980 
.1047 
.1155 
.  1325 
.1480 
.1690 
.1910 
.2310 
.2900 
.  3300 
.3850 


Remarks. 


Initial  load. 


Tensile  strengtli  =  6,600  pounds  per  square  inch. 


Ragged  irregular  fracture.    Tore  apart  from  one  corner. 
Time  employed  in  making  the  test,  40'. 
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No.  431. 

SPECIMENS  WITH  DEAD-EYE  SOCKETS. 
[Secored  in  teflting-machlne  by  pins  passed  tbroagh  the  dead-eyes.  1 

(4"  steel- wire  rope.) 

6  strands  of  7  wires  each,  with  hemp  core. 

It  was  intended  to  load  tne  rope  with  50,000  pounds  tension  and  al- 
low it  to  remain  ^  hours. 

At  47,500  pounds  tension  the  socket  of  one  dead  eye  pulled  off. 

The  rope  behind  the  socket  at  the  fractured  end  now  clamped  in  cir- 
cular dies  and  the  test  resumed. 

The  50,000  pounds  tension  was  applied  and  left  on  the  rope  at  the 
close  of  the  day's  work. 

The  following  day  (15  hours  later)  the  load  had  fallen  to  17,000 
]>ounds.  It  was  increased  'to  50,000  pounds  and  allowed  to  stand  4 
hours  more,  when  the  rope  was  inspected  and  the  load  found  at  17,000 
pounds.  50,000  pounds  again  applied  and  5  hours  afterward  (24  hours 
in  all)  load  found  at  17,000  pounds  as  before. 

The  fourth  application  of  50,000  pounds  caused  immediate  yielding  of 
the  rope  in  the  socket,  and,  after  standing  15  hours,  making  in  all  30 
hours  from  the  time  of  the  first  application  of  50,000  pounds,  the  loa<l 
was  found  at  12,000  pounds,  the  rope  in  the  mean  time  hs^viog  drawn  V^ 
in  the  socket. 

The  load  was  again  increased  to  50,000  pounds,  under  which  the  rope 
slowly  drew  from  the  socket. 

-  By  a  rapid  application  the  load  was  increased  to  60,700  pounds,  the 
drawing  out  still  going  on,  after  which  the  rope  was  drawn  out  alto- 
gether from  the  socket. 

A  fracture  was  started  at  the  base  of  the  second  socket  in  the  malle- 
able iron. 

The  soft  solder  employed  in  making  this  fastening  appeared  to  fill  all 
the  interstices  of  the  wire  rope,  but  did  not  adhere  to  the  wires.  It 
could  be  readily  flaked  off  with  the  hand. 

Both  ends  of  the  rope  were  now  held  in  circular  dies. 

Under  60,000  pounds  three  strands  parted  at  the  face  of  the  dies. 
The  grip  apparently  weakened  the  rope  at  this  point 

No.  432. 
{2i"  steel-wire  rope.)    . 

.    6  strands  of  18  wires  each,  with  hemp  core. 

Length,  center  to  center  of  socket,  7'. 

Length  of  socket,  4|^^ 

It  was  intended  to  apply  a  load  of  25,000  pounds,  and  allow  the  rope 
to  remain  under  tension  a  number  of  hours.  When,  however,  this  load 
was  reached,  the  rope  immediately  drew  from  one  socket.. 

The  fractured  end  of  rope  was  now  held  in  semicircular  dies  and  test 
resumed. 

Gradually  applying  the  load  the  rope  began  to  draw  from  the  socket. 
At  17,800  pounds  tension  it  was  drawn  -^",  and  continued  to  yield. 
Then  the  load  was  suddenly  increased  to  26,600  pounds,  for  the  purpose 


1110 


TESTS   OF   IRON   AND   STEEL. 


of  ascertainiug  bow  much  the  appareut  resistance  could  be  increaaed 
by  the  rapid  application  of  the  loads.  During  this  time  the  rope  con- 
tinued to  draw  from  the  socket,  and  finally  drew  oat  altogether  from 
the  socket. 

Both  ends  of  rope  were  now  clamped  in  semicircular  dies  and  again 
loaded. 

At  28,800  pounds  tension  one  strand  parted  at  the  face  of  the  dies. 
Continuing  the  loads,  under  25,500  pounds  two  other  strands  parted  at 
the  same  place.    The  grip  apparently  weakened  the  rope  at  this  point 


29.— HEMP  AND  MANILA  COSDAOE. 

Sixteen  tests  were  made  of  rope  manufactured  at  the  Boston  na\^- 
yard,  and  the  same  number  of  tests  of  purchased  rope,  nominally  of 
corresponding  sizes. 

The  ends  of  the  specimens  were  secured  by  taking  one  turn  around 
aO'^  grooved  iron  pulley,  and  then  fastening  the  end  back  of  the  pulley 
by  a  bitch.    About  &  of  each  rope  was  tested  between  pulleys. 

The  recorded  elongations  were  measured  in  4'  along  the  middle  of  the 
length. 

CORDAGE  MANUFACTURED  AT  THE  BOSTON  KAVYYARD. 

No.  1034. 

(4^^'  manila  rope.) 

3  strands  of  58  yarns  each. 
CO';  weight,  44  pounds. 


Applied    EloDj^tion 
loads.    !       m  A'. 


Be  marks. 


Pound$. 

Inches. 

1, 000 

0. 

iDitiai  load. 

2, 000 

0.75 

8,000 

2.10 

4,000 

3.00 

5,000 

3.75 

6,000 

4.40 

6,800 

4.62 

6,800 

4.75 

7,000 

4.90 

8,000 

6.12 

9,000 

5.37 

10,000 

5.62 

14,900 

Parted  1  strand  at  sootb  pulley. 
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No.  1036. 


(4^^^  Bussia  hemp.) 


3  strands  of  69  yarns  each. 
60';  weight,  60  pounds. 


t  Ti  r [ 


Applied    Elonj^tion 
loads.  in  4'. 


i  Pound*. 
\  1,000 
I  2.000 
8,000 
4.000 
5,000 
6, 000 
7.0t)0 
8,000 
9.000 
10,000 
13,500 
20, 050 


Ineh$i. 
0. 

0.88 
1.62 
1.88 
2.25 
2.50 
2.62 
2.88 
3.00 
3.12 


Bemarka. 


Initial  load. 


Parted  1  strand  at  north  pulley. 


No.  1038. 


(4'^  Russia  hemp  rope.) 

3  strands. 

CO';  weight,  40  pounds. 


Applied 
loads. 

Elongation                    *                                   Remarks. 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.200 

15,400 

Inetiet. 
0. 

0.37 
0.75 
1.25 
1.37 
1.62 
1.75 
1.88 
2.00 
2.12 

Initial  load. 

• 

Parted  1  strand  at  south  pulley. 
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No.  1040. 
{5i"  Russia  hemp  rope.) 


3  strands  of  43  yarns  each. 
OO' ;  weighty  30  pounds. 


Applied 


PDtmdc 
1«000 
2,000 
8,000 
4,000 
8.000 
8,000 
7,000 
8,000 
8,000 
10.000 
10,800 
Second 

eeptibly. 
8t850 


Xlonfffttioii 
in4'. 


0. 

0.88 

L12 

1.60 

1.88 

2.12 

2.87 

2.60 

2.82 

188 


InltiellowL 


T^jimy^'Vf- 


Parted  1  etnnd  at  north  pulley, 
test  to  MoerUin  whether  the  taming  of  the  palley  and  hitoh  weakened  the  rope  per- 


Parted  1  atrand  at  the  north  palley. 


No.  1042. 
(3^^  Bossia  hemp  rope.) 


3  strands  of  32  yams  eaoh. 
60^ ;  weight,  22  pounds. 


Applied 
loada. 

XUmgatlon 
ln4'. 

Bemarka. 

1 

PdtMidi; 

IndUi. 

1,000 

0. 

Initial  load. 

2.000 

0.60 

3,000 

1.00 

4,000 

1.87 

6,000 

1.82 

8,000 

1.88 

7,000 

2.00 

8,000 

2.26 

8^460 

Parted  1  atrand  2  feet  from  aonth  palley. 

No.  1044. 
{2i"  Kussia  hemp  rope.) 


3  strands  of  22  yams  each. 
60^;  weight,  16  pounds. 


Applied 
loiida. 

Xtonsation 
ln4'. 

Bemarks. 

Fotmda, 
1,000 
2,000 

8,000 
4.000 
6,000 
6,100 

0. 

0.88 

1.87 

1.88 

2.26 

Tnittal  load. 

Parted  all  i  strands  exoept  7  yams  at  the  middle  of  the  len^  of  the 
rope.                                        ^ 

Tests  05*  iron  and  steEL 
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No.  1046. 
{2"  Bassia  hemp  rope.) 


3  strands  of  14  yarns  each. 
W  ]  weight,  9  pounds. 


Applied 

lOMlft. 

EUnfCfttlon 

ilL4'. 

• 

• 

Bemarka. 

P9wnd9. 
600 
l.OOp 
1,600 
2,000 
2,500 
8,000 
8,060 

0. 

0.60 

0.88 

1.87 

L76 

2.00 

TnltlA]  loMl. 

Parted  1  etraod  1  foot  from  north  pulley. 

No.  1048. 
(3^^'  Russia  hemp  bolt-rope). 


3  strands  of  53  yarns  each. 
60^ ;  weighty  28  ponnds. 


Applied 
loada. 


Pound*. 
1,000 
2,000 
3,000 
4.000 
6,0(>0 
6.00O 
7,000 
8,000 
9.000 
9,650 


Slongation 
in  4'. 


Inciku. 
0. 

0.75 
1.12 
1.62 
1.75 
2.00 
2.12 
2.25 
2.37 


Initial  load. 


Remarka. 


Parted  1  strand  at  north  poUey. 


No.  1060. 


(3^^  Russia  hemp  bolt-rope.) 


3  strands  of  38  yams  each. 
GO';  weighty 20 pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Bemarka. 

Pound: 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
7,200 

Inehet. 
0. 

0.62 
1.00 
1.87 
1.62 
1.88 
2.00 

Initial  load. 

• 

Parted  1  strand  2  feet  fh>m  soath  pulley. 
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TESTS   OF   IBOK   AUD   StfiEl 


No.  1053. 
(2^"  Russia  hemp  bolt-rope.) 


3  strauds  of  27  yarns  each. 
6(K ;  weight,  14  pounds. 


Applied 
loads. 

Elongation 
In  4'. 

Poiimft. 
1,000 
2,000 
8,000 
4,000 
6.000 
6,180 

Jnehst, 
0. 

0.88 
1.87 
1.76 
2.26 

Initial  loud. 

Parted  1  strand  at  th< 

Bemarks. 


No.  1054. 

(4"  iDauila  rope.) 

3  strands  of  49  yarns  each. 
OO' ;  weight,  28  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

1 

Bamarks. 

Poundi. 

Inehet, 

1,000 

0. 

Initial  load. 

2,000 

0.75 

3,000 

1.62 

4,000 

2.40 

4,000 

8.00 

6,000 

3.12 

0.000 

3.76 

7,000 

4.12 

^ 

8,000 

4.76 

9,000 

6.37 

10,000 

6.02 

• 

12,960 

Parted  1  strand  at  south  pulley. 

No.  1056. 
(3^'^  manila  rope.) 


3  strands  of  39  yarns  each. 
60^ ;  weight,  22  poands. 


Applied 
loads. 

Elongation 
in  4'. 

Bemarks. 

Poundt. 

■ 
IneKet, 

1,000 

0. 

Initial  load.                                     ^ 

2,000 

0.88 

3,000 

1.37 

• 

'4,000 

2.00 

6,000 

2.76 

6,000 

3.00 

7,000 

3.87 

8,000 

3.50 

9,000 

3.76 

10,000 

4.0O 

11, 200 

Parted  1  strand  at  the  north  puUey. 

TESTS   OF   IRON    AND   STEEl 
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No.  10.jS, 
(3"  iDanila  roi>e.) 


3  strands  of  27  yarns  each. 
00^ ;  weight,  14  pounds. 


Applied 
loads. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0, 000 
0,GjO 


EloDfl[atloa 
in  4'. 


Inekei. 
0. 

l.RO 
2.75 
3.62 
4.12 
4.75 
5.00 
5.75 
5.78 


Remarks. 


Initial  load. 


Parted  1  strand  at  north  pnlley. 


No.  1060. 


(2^^^  manila  rope.) 


3  strands  of  18  yarns  each 
CO';  weight,  10  poands. 


Applied 
loada. 

Blongatioii 
in  4'. 

Remarks. 

Potindt. 
1,000 
2,000 
8.000 
4.000 
5,000 
«,000 
7,460 

Inehe». 
0. 

1.88 
3.00 
8.75 
4.87 
4.62 

• 

Initial  load. 

Parted  1  strand  at  north  pulley. 

No.  1062. 


(2"  manila  rope.) 


3  strands  of  12  yarns  each. 
60^;  weight,  6  poands. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Pounds. 

Jnehe*. 

500 

a 

Initial  load. 

1,000 

1.50 

• 

1,500 

2.88 

2,000 

8.87 

2,500 

4.25 

8,000 

4.62 

3,400 

5.00 

8,600 

.    5.25 

4,000 

5.75 

^ 

4,270 

Parted  1  strand  8"  fh>m  soath  pnlley. 
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TESTS   OP   mOK   AND   STEKL. 


CORDAGE  PUnCBASED  BY  THE  NAVY  DEPARTMENT, 

No.  1035. 

(4i''  manila  rope.) 

3  strands  of  46  yarns  eacli. 
SC;  weight,  31  pounds. 


Applied 
loads. 

Elonffation 
in  4'. 

1 
Bemarks. 

PownAt. 

Jnchu. 

1.000 

0. 

2,000 

1.00 

8,000 

1.88 

4,000 

2.62 

5,000 

8,87 

6.000 

3.75 

(1.000 

3.88 

7,000 

4.25 

1 

8,000 

4.60 

9,000. 

5.00 

10,000 

5.25 

13,480 

Parted  1  strand  at  soath  polley. 

No.  1037. 

(4J"  hemp  rope.) 

3  strands  of  47  yarns  each. 
50^;  weight,  43  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Bemarka.  ^ 

Poui^. 

Inehu. 

1,000 

0. 

Initial  loads. 

2,000 

0.88 

3.000   • 

1.37 

4,000 

1.62 

6,000 

2.00 

6,000 

2.25 

i 

7,000 

2.37 

8,000 

2.62 

9,000 

2.75 

9,200 

10, 000 

8.00 

13,500 

Parted  1  strand  at  south  pulley. 

No.  1039. 
(4J''  hemp  roi^e.) 


3  strands  of  37  yarns  each. 
60';  weight,  33  ponnds. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Powidt, 

Inehet. 

1,000 

0. 

Initial  load. 

2,000 

0.88 

8,000 

1.12 

4,000 

1.62 

6,000 

2.00 

6,000 

2.25 

7,000 

2.37 

8,000 

2.62 

9,000 

275 

9,500 

10,000 

2.75f' 

Ganj^e  points  probably  shifted. 

11,400 

Parted  1  strand  at  north  pulley. 

TESTS   OF   IRON   AND    STEEL. 
No.  1041. 


1117 


3  strands. 

5(y;  weight,  24  pounds. 


(3^''  hemp  rope.) 


• 

Applied, 
loads. 

Elongation 
In  4'. 

Remarks. 

Poundt. 

Inehet, 

*  1,000 

0. 

Initial  loAd. 

2,000 

0.75 

. 

3,000 

1.25 

4,000 

l.f)2 

5.000 

1.88 

e,ooo 

2.12 

7,000 

2.87 

8,000 

2.62 

9,000 

2.88 

10,000 

a  00 

10,300 

Parted  1  strand  at  north  pulley. 

Second  Test 


9.400 

Parted  1  strand  at  north  palley. 

No.  1043. 
(3^'  hemp  rope.) 


3  strands  of  21  yarns  each. 
50';  weight,  18  pounds. 


Applied 
loads. 

Elongation 
iii4'. 

Bemarks. 

Poundt. 
1,000 
2,000 
8,000 
4.000 
6.000 
6,000 
7,000 
7,200 

InehM, 
0. 

0.88 
1.50 
1.88 
2.25 
2.50 
2.88 

Initial  load. 

« 

Parted  1  strand  at  south  pnUey. 

No.  1046. 
(2y  hemp  rope.) 


3  strands,  15  yams  each. 
50';  weight,  13  pounds. 


a 

Applied 
loads. 

Elongation 
in  4'. 

Kemaiks. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5.150 

IfUhet. 
0. 

1.00 
1.62 
2.00 

Initial  load. 

• 

Parted  1  strand  at  north  pulley. 
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TESTS    OP    IRON    AND    STEEL. 


No.  1047. 


(2"  hemp  rope.) 


3  iltrands  of  10  yarns  each. 
50';  weight,  9  pounds. 


Applied 
loads. 

ElongatloD 

in  4'. 

RemarkB. 

• 

Poundi. 
500 
1.000 
1,500 
2,000 
2,500 
2.640 

Inehet. 
0. 

1.37 
2.00 
2.12 
2.02 

Tnifial  load. 

Parted  1  strand  6"  from  aoath'polley. 

No.  1049. 


(3J"  hemp  bolt-rope.) 


3  Strands  of  41  yarns  each. 
50^;  weight,  20  pounds. 


Applied 
loads. 

Elongation 
In  4'. 

Remarks. 

PoundM. 

Inches, 

1.000 

0. 

Initial  load. 

2.000 

0.62 

3,000 

1.12 

4.000 

1.62 

6.000 

1.88 

6,000 

2.25 

7.000 

2.50 

8,000 

2.76 

Parted  1  strand  at  south  pnlley. 

No.  1051. 


(3''  hemp  rope.) 


3  Btrands  of  30  yarns  each. 
50';  weighty  15  pounds. 


Applied 

Elongation 

loads. 

in  4'. 

PoundM. 

Inehite. 

1.000 

0. 

2.000 

0.88 

8.000 

1.62 

4.000 

2.00 

5.000 

2.87 

6.000 

2.88 

6,680 



Initial  load. 


Remarks. 


Parted  1  strand  at  north  pnlley. 


TESTS   OP   IRON   AND   STEEL 
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No.  1053. 


(2^"  bemp  bolt-rope.) 


3  strands  of  22  yarns  eacb. 
50';  weigbt,  11  pounds. 


Applied 
loads. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
4,620 


ElongfttioQ 
In  4'. 


Inehet. 
0. 

1.25 
2.00 
2.62 


Remarks. 


Initialload. 


Parted  1  strand  at  north  pulley. 


No.  1055. 


(4"  manila  rope.) 


3  strands  of  38  yarns  eacb. 
50';  weigbt,  26  ponnds. 


Applied 
loads. 

Elonffation 

in  4'. 

Pound*. 

Inehet.  • 

I.  000 

0. 

2,000 

1.25 

8.000 

2.37 

■  4,000 

.3.25 

5,0U0 

3.75 

6,000 

4.25 

7,000 

5.^5 

8,000 

0,000 

5.50 

10,000 

5.75 

11,960 

- 1 

Remarks. 


Initialload. 


Parted  1  strand  at  north  pnlley. 


No.  1057. 


(3^''  manila  rope.) 


3  strands  of  39  yarns  eacb. 
50';  weigbt,  20  poands. 


1 

Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
lO.OOO 
10,750 

Inehea. 
0. 

0.88 
1.88 
2.62 
8.25 
3.75 
4.12 
4.62 
4.75 
5.12 

Initial  load. 

Parted  1  strand  at  )iorth  pnlley. 

■ 
, , .     M-                                                                      ■                 •     > 
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TESTS   OF    IRCN   AND   ST££L. 


No.  1059. 
(3'^  manila  rope.) 


3  strands  of  23  yarDS  each. 
50';  weigbt,  15  pounds. 


Applied 
loads. 

Elongation 
iu4'. 

Remarlca. 

Potttuff. 

1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
7,300 

Inches, 
0. 

1.62 
8.25 
4.37 
6.00 
6.62 
6.26 

Initial  load. 

Parted  1  strand  at  north  pallej. 

No.  1061. 
(2^''  manila  rope.) 


3  strands  of  16  yarns  each. 
54^ ;  weight,  11  poands. 


Applied 
loads. 

Elon^ration 
in  4'. 

^  Remarks. 

Pounds. 
1.000 
2,000 
3.00U 
4,000 
4,800 
5,000 
6,000 

IndhM. 
0. 

1.76 
3.12 
4.00 
4.60 
4.88 

• 

Farted  1  strand  at  north  pnlley. 

No.  1063. 
(2''  manila  rope.,. 


3  strands  of  11  yarns  each. 
SO' ;  weight,  7  pounds. 


Applied 
louds. 

ElonKfttion 
in  4'. 

Remarks. 

Pounds, 
600 
1,000 
1,500 
2,000 
2.500 
2,700 
8.000 
3,500 

Inehss, 
0. 

?.26 
8.62 
4.62 
6.26 
6.76 
6.00 

Initial  load. 

* 

Parted  1  strand  at  north  pnlley. 

TESTS  OF  IRON   AND  STEEL. 


Uiii 


111! 


s     Se     o  M 2— H » - H M 5 p a c i s 

I  ll  S  llsllllllsailS 

I  If  s       ssllssshssSiS 


I  II  I      llllllllllllll 

fl!i§l!!3l!§8!ail§isl3EII!;HliSI 


til 


ill 


rfl|l|li|:llllll|| 
Isi'llflillilliSiiili'iislaaaa" 


Oil 

sut 

assail 

>•"    liillii  ssililliiiliiillgiiiiii 
s.  Ex.  a! — 71 


1122 


TESTS   OP   IKON   AND   STEEI.. 


30.— 0.  H.  STEEL  BOILEE  PLATE,  UHAHNEALED  BAES. 

No.  587. 


(i"  plate.) 

Sectional  area,  V'.QS  x  ".244  =  .398  square  iuch. 
Gauged  length,  10". 


Applied  loads. 


TotaL 


Pound9, 

373 

1,865 

3,730 

A,  505 

7,460 

9,325 

11,190 

12,000 

12, 2U0 

12, 400 

12.600 

12,800 

13,000 

13,200 

13. 400 

13,  (JOO 
13, 800 
14,000 

14,  2U0 
14, 4tO 
14, 600 
14,8U0 
15,000 

15,  200 
15,400 
15,  600 
15,  800 
16,000 
16.200 
16,400 
16,600 
10.800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,  200 
18,400 
18,600 
18,800 
in,  000 
19,200 
19, 400 
19,600 
19,800 
20,000 
20, 200 
2U,4U0 
2U,600 
20, 800 
21,000 
21,200 

;:i.400 

21,000 

21,  800 
22, 000 

22,  200 
22. 400 
22,600 


Per  sqiiAre 
iDch. 


Poundt. 

937 

4,686 

0,372 

14,058 

18,744 

23,430 

28.116 


40,700 


Inch, 

0. 

.0016 
.0031 
.0040 
.0061 
.0078 
.0094 
.0101 
.0105 
.0106 
.0108 
.0110 
.0112 
.0114 
.0116 
.0118 
.  0120 
.0122 
.0124 
.0125 
.0127 
.0129 
.0130 
.0133 
.0136 
'0188 
.0141 
.0145 
.0149 
.0161 
.0194 
.0530 
.1280 
.2000 
.2850 
.2940 
.3000 
.3100 
.8200 
.3300 
.3450 
.3790 
.3900 
.4050 
.4190 
.4355 
.4560 
.50 
.52 
.54 
.  56 
.59 
.61 
.65 
.68 
.70 
.74 
.78 
.82 
.87 
.92 


Inch. 


0. 


Initial  load. 


Elaatlo  limit. 
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Applied  loftda. 

In  ganged  length. 

TotaL 

Per  square 
Inch. 

Elongation. 

Set 

Poundi. 
22,800 
28.000 
23,200 
23.400 
23.600 
23,800 
24,000 
24, 110 

Pound, 

Jnchsi, 
.98 
1.05 
LU 
L23 
L85 
1.58 
1.70 
2.18 

Inahet, 

c 
1 

TeneUe  strength. 

60,580 

Elongation  after  rupture,  2'^Co  =  2G.5  per  cent. 
Elongation  of  inch  sections,  ''.21,  ".19,  'M9,  'M8,  'M9,  "^2,  ".24, 
''.34,  ".47»,  ".26,  ".21,  ".18,  ".19,  ".26,  ".28,  ".21,  ".22,  ".21,  ".21,  ".20. 
Area  at  fracture,  l".37x".17  =  .233  square  inch. 
Contraction  at  area,  41.5  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


1124 


TESTS   OF   IRON   AND    STEEL 


No.  588, 

(J"  plate.) 

Sectional  area  r'.628  x  ".460  =  .749  square  inch. 
Gauged  length,  10." 


Applied  loads. 


In  gaaged  length. 


Total. 


Foundt, 
749 
8,745 
7,490 
11.235 
14,080 
18,725 
22,470 
23,  Ono 
23,400 
23,800 
24,200 
24,600 
25,000 
25,400 
25,800 
20,200 
26,400 
26,600 
26,800 
27,000 
27,200 
27,400 
27,600 
27,800 
28,000 
28,400 
28,800 
29, 200 
29,600 
30,000 
81,000 
82,000 
33,000 
84,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,  OUO 
42, 000 
42,910 


Per  aqnare 
Inon. 


Eloo  gallon. 


Pounds. 
1,000 
5,000 
10, 000 
15,000 
20. 000 
25,000 
30,000 


36,580 


57,200 


Inches. 
0. 

.0011 
.  O0L>8 
.0047 
.0063 
.0079 
.0094 
.0097 
.0099 
.0101 
.0103 
.0105 
.0107 
.0109 
.0110 
.0112 
.0113 
.0114 
.0116 
.0118 
.0220 
.  0121 
.0600 
.0745 
.0768 
.0800 
.0960 
.1095 
.1215 
.1550 
.18 
.25 
.34 
.40 
.44 
.49 
.57 
.63 
.71 
.82 
..95 
1.14 
1.58 


Set 


Inch. 


0. 


Rf^marka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


Elongation  after  rupture  ii".29  =  22.9  per  cent. 
Elongation  of  inch  sections,  ".67»,  ''.22,  'M9,  ".19,  ".17,  ".20,  ".17, 
".18,  ".16,  ".14,  ".12,  ".14,  ".13,  ".14,  ".16,  ".15,  ".18,  ".18,  ".15,  ".15. 
Area  at  fracture  1".22  x  ".32  =  .:i90  square  inch. 
Contraction  of  area,  47.9  per  cent. 
Appearance  of  fraetiire  silk^,  l^m^Uart 


TESTS  OF   IKON   AND  sTEEL, 
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No.  589. 

(ir  plate.) 

SectioDal  area,  r'.C30  x  '.842  =  1.37  square  incbes. 
Gauged  length,  10". 


Applied  loftds. 

In  gauged  length. 

1 

BemarlcB. 

Total. 

Per  square 
incli. 

EloDgation. 

Set. 

2  not* 
0.       » 

Poundti, 
1.370 
6.850 
13,700 
20. 550 
27, 400 
31.250 
3  (.600 
35,000 
35,400 
35,800 
36,200 
36,600 
87,000 
37,400 
37,800 
88,200 
38,600 
39,000 
39,400 
39, 800 
40,200 
40,600  > 
41,000 
41,400 
41,800 
42, 200 
42, 600 
43,000 
43,400 
43,800 
44, 200 
44,600 
45.000 
45,400 
45,800 
46.200 
46,600 
47,000 
47,400 
47.800 
48.000 
40,000 
50.000 
52, 000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74. 000 
76,000 
78,000 
80, 000 
80,380 

Pounds. 
1, 000 
5,000 
10, 000 
15,000 
20,000 
25,000 

Inches. 

0. 

.0015 
.0032 
.0051 
.0067 
.0«(^ 
.0088 
.0089 
.0090 
.0092 
.0093 
.0005 
.0v96 
.0097 
.0098 
.0099 
.0100 
.0100 
.  0101 
.0102 
.0103 
.0104 
.0105 
.0106 
.0107 
.0108 
.0110 
.0111 
.0112 
.0113 
.0114 
.0116 
.0115 
.0117 
.0118 
.0121 
.0134 
.0175 
.0255 
.0490 
.0720 
.1272 
.  1550 
.1955 
.2200 
.27 
.30 
.38 
.41 
.44 
.48 
.55 
.60 
.61 
.73 
.85 
.96 

1.24 

1.35 

Initial  load. 

% 

m 

m 

• 
Blastio  limit. 

Tensile  strength. 

• 

***** •••••• 

33.720 

-■••«■■•••■• 

58,670 

Elongation  after  rupture,  1".88  =  18  8  ]>er  cent. 
Elongation  of  inch  sections,  ".54*  ".2'.,  ".16,  ".15,  ".IG,  ".i;5,  ".14,  ".13, 
".10,  ".12,  ".11,  ".12,  ".U,  ".14,  ".14,  ".11,  ".13,  ".13,  ".11,  ".14. 
Area  at  fracture,  1".32  x  ".03  =.832  square  inch. 
Contraction  of  area,  39.3  ])er  cent. 
Appearance  of  fracture  silky,  lamellar,  stratified. 
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81— PHOSPHOa  BRONZE. 

[Specimen  tamed  down  ttom  bar  1"  in  diameter.] 

No.  427. 

Tension  Test 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''.00. 


Applied  loads. 


TotaL 


Foundt. 

250 

1,250 

2,600 

3,750 

5,000 

6,250 

7,500 

7.750 

8,000 

8,250 

8.S00 

8,750 

9,000 

0.250 

0,500 

9,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

13,  500 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,250 

15,600 

15,750 

18,000 

10,250 

16,860 

16,440 

11,000 


Per  square 
incn. 


Pounda, 
1,000 
6,000 
10,000 
16,000 
20.000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
87.000 
88.000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4^000 
46,000 
47,000 
48,000 
48,000 
50,000 
61.000 
62.000 
f3,000 
54.000 
55.000 
66,000 
57,000 
68,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
65,440 
65^760 


EloD^tion 
per  Inch. 


Inch. 
0. 

.000238 
.000533 
.000800 
.001100 
.001^33 
.001633 
.001667 
.  001767 
.001800 
.001867 
.001033 
.001967 
.002067 
.002133 
•  .002167 
.002200 
.002300 
.002333 
.002367 
.002467 
.002500 
.002533 
.002600 
.002667 
.002700 
.002800 
.002838 
.002933 
. 002967 
.003000 
.  003138 
.  003200 
.003267 
.003400 
.003000 
.00:^800 
.004033 
.004633 
.005367 
.0300 
.0867 
.1867 
.2033 


Saccessive 

eloDiration 

per  inch. 


Inch. 
0. 

.000238 
.000300 
.000267 
. 000300 
.000233 
.000300 
.000034 
.000100 
.000033 
.000067 
.000066 
.000034 
.000100 
.000066 
.000034 
.000038 
.000100 
.000038 
.000034 
%  000100 
.000033 
.000033 
.000067 
.000067 
.000033 
.000100 
.000033 
.000100 
.000034 
.000033 
.000133 
.000067 
.000067 
.000138 
.000200 
.000200 
.000233 
.000600 
.000734 
.024633 
.0567 
.1000 
.0166 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
6l 


.000033 


.000067 


.000067 


.000100 


.000107 


.000500 


SnooeesiTO 

permaiient 

set 


Inch. 


0. 


.000033 


.000067 


.000088 


.000007 


.000888 


Bemarks. 


Initial  load. 


EUattoUmtt. 


ICieiometer  ramored. 


Ultimate  stranKtli. 
Load  at  time  oTniptiiTe^ 


General  eummary. 

Tensile  strengtli  per  aqnare  Inch  of  orleinal  section ponnda..     6S,780 

Elaatio  limit  per  aquare  inch  of  original  aeotion .....do....     67,000 

Elonf^tlon  per  indn  after  mptnre inoh..     0.813S 

Elongation  per  inch  onder  atrain  at  elaatio  limit • •••••do 003207 

Rednction  iii  diameter  at  point  of  mptare ....•••....do 234 

Bedaction  in  area  after  mptaret  per  cent,  of  original  section 65.8 

Position  of  mptnre at  middle  of  stem 

Character  of  broken  surface,  flne  silky.    Separatioii  oooiuTed  In  a  apixal  plane.   ▲  number  uf  amall 

holes  in  the  center  of  the  fractured  surface. 
Elongation  of  inch  sectiona ".16  (".01  fhwtured  section),  ".17 
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Samples  of  cotton  cloth  tested  in  strips  2"  wide,  with  a  length  of  12  ' 
between  the  bolder  jaws  of  testing-machine. 

Strips  cut  crosswise  the  cloth  and  parallel  to  the  filling. 

Each  end  of  the  samples  were  held  in  the  testing  machine  by  being 
compressed  between  pine  cushions. 


Hanafactarers'  marks. 


Tensile 
strength. 


Hannfaotnrer  A : 
Item  No.  1 

Do 

Do..: 

ItemNo.  S 

Do ,. 

Do 

Item  No.  3 

Do 

Do 

Item  No.  4 

Do 

Do 

Item  No.  5 

Do 

Do 

IteraNo.  6 

Do 

Do 

Pequot 

Do 

Do 

Mana&ctnrer  B : 
Item  No.  1 

Do 

Do 

Item  No.  2 

Do 

Do    

ItemNo.8 , 

Do 

Do 

Item  No.  4 

Do  

Do  

Item  No.  6 

Do 

Do 

IlemNo.  6 

Do 

Do 

Manufaotarer  C : 
Item  No.  1,  twUled 

Do 

Do « 

Bern  No.  2,  twilled 

Do 

Do 

Item  No.  4,  twilled 

Do 

Do 

Item  No.  6,  twilled 

Do 

Do 

Iffanafactorer  D : 
Item  No.  1,  plain 

Do 

Do 

Item  No.  2,  plain 

Do 

Do 

Item  Na  3,  plain 

Do 

Do 

Item  No.  4,  plain 

Do 

Do 


Poundg. 
202 
208 
202 
201 
174 
104 
103 
145 
163 
169 
205 
215 
\S4 

-.:j2 

202 
129 
152 
147 
120 
126 
146 

167 
139 
144 
158 
152 
156 
161 
174 
174 
172 
174 
138 
189 
175 
1»7 
160 
182 
176 

145 
147 
127 
186 
116 
120 
105 
124 
135 
129 
123 
118 

162 
149 
144 
151 
116 
155 
155 
144 
136 
127 
152 
142 


Mean 

tensile 

strenicth. 


202 
190 
153 
196 
196 
143 
133 

147 
155 
170 
161 
187 
173 

140 
124 
121 
128 

152 
141 
145 
140 


1128 


TESTS   OP   IRON   AND   STEEL. 


MAntifRCtarers'  mafks. 


Mftunfucuiiser  D'-ConUnned  2 

Item  No.  .*>,  plain 

Do 

Do 

Item  l<o.6,pliLiD , 

Do 

Do  

HanofiMtaTer  £<: 

X:"";.:::;::::::-.::::::::: 

Do 

Do 

ManaflMtorer  F: 
Na  2, 72"  wide;  Ko.  6, 75"  wide. 
No.  6, 76"  wide 

Do 

Manufaotnrer  O : 
Ko.8,W;  item  No.  1,2, 3, 4, 6. 6 

Do.. , 

No.  8,  B  ;  item  Na  1, 2, 8, 4, 6, 6  . 

Do 


TeDHi'le 


I 


Mean 

tenailc 

strvngth. 


Pound*. 

lis 

127 
145 
156 
146 
153 

106 
97 

105 
86 
89 
99 

181 
182 
170 

108 

77 

124 

102 


\ 


ISO 
15K 

108 
91 

178 

08 

118 
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38.— WSOUQHT-IBOV  lATTICED  COItnOTa 

[Pin  ends.    Tested  in  horisontal  podtlon,  with  plane  of  pins  Tertioal.    Wroaght-iron  pin  ■resting  in 

oast-iion  bolsters.] 
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No.  3909. 

Length,  center  to  center  of  pins,  2V  0*\ 

Ganged  length  (along  center  line  of  channel  A),  2'(K^ 

Total  weight,  1,235  pounds. 

Counter-weight  at  middle,  620  pounds. 

Sectional  area  (channels),  9.30  square  inches. 

There  are  four  fi"  holes  in  the  web  of  channel  bar  B,  about  9'  S"  from 
center  of  north  pin  hole. 

At  the  south  end  of  the  column  the  channel-bar  flanges  were  cut 
away  to  IJ"  in  width  for  a  distance  of  6^'  inside  the  pin  holes. 


Applied  loads. 

In  ganged  length. 

Deflections  at  middle. 

Deflection  sets. 

TotaL 

Persqnare 
inoh. 

Comprea- 
fdon. 

Set. 

Horizon  taL 

YerticaL 

Horisoutal. 

Vertical. 

Potmdf. 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110.000 

120,000 

130,000 

140,000 

150.000 

160,000 

170, 000 

180, 0(H) 

190,000 

200,000 

210,000 

220.000 

230,000 

240,000 

245,000 

250,000 

PpttfuEf. 

Ineh, 

0. 

.0087 
.0180 
.0276 
.0370 
.046L 
.0555 
.0649 
.0740 
.0838 
.0925 
.1019 
.in)5 
.1200 
.12S9 
.1381 
.1474 
.1563 
.1659 
.1750 
.1842 
.1940 
.2031 
.2128 
.2180 
.2220 

Inch. 

0. 

0. 

0. 

.0003 
.0008 
.0000 
.0011 
.0018 
.0016 
.0020 
.0021 
.0021 
.  0021 
.0021 
.0021 
.0021 
.0021 
.0021 
.0024 
.0026 
.0027 
.0029 
.0033 
.0039 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

X- 

x- 

0. 

0. 

.03 
.03 
.03 

Inch, 

s- 

0. 

0. 

0. 

0. 

—.01 
—.01 
—.01 
—.01 

— wOl 

—.01 
—.01- 
—.01 
0. 
0. 
0. 

+.01 
.02 
.03 
.03 
.03 
.04 
.04 
.05 
.06 
.06 

Initial  loa< 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.01 

• 

Jneh, 

-sOl 

-.01 
—.01 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

+.01 
.02 

.0047 

.01 

.03 

1 

Scale  started  in  tho  '^ 

vicinity  of  ig"  holes  in  cl 

[mnnel  B. 

255. 000 
260,000 
265, 000 
270,000 

.2270 
.2320 
.2:380 
.2432 

.03 
.03 
.03 
.03 

.06 
.07 
.07 
.08 

.0059 

.01 

.08 

.0080 

.01 

.04 

Sonle  generally  distil 

irbed  in  front  of  pins  and 

at  intervals  along  the  le 

ngth  of  each  channeL 

275,000 
280, 000 
285,000 
290, 000 
290,300 
295,000 

206,100 

290,000 
275, 000 

.2490 
.2551 
.2615 

.03 
.03 
.03 
.03 
.03 
.01 

0. 
0. 

.09 
.10 
.12 
.17 
.19 
.20 
.26 
.50 

.60 

.85 

.01                  .06 

Ultimate  strength. 

^Readings  taken  after 
>  passing  the  maximum 

.0118 

81,840 

)  load. 

1 

The  post  failed  at  the  south  end.  The  web  of  channel  bar  A  backled 
in  front  of  the  pin,  also  opposite  inside  ends  of  the  side  plates.  Both 
channels  took  a  sharp  bend  at  the  outside  ends  of  the  side  plates  at  the 
same  end  of  the  post^  also  at  the  ends  of  the  eye  plates. 
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At  intervals  along  the  channel-bar  webs,  lines  of  scale  at  right  angles 
to  the  axis  of  the  post  were  raised. 

Elongation  of  pin  holes,  ''.06  each. 

At  the  north  end  of  the  post  it  was  necessary  to  cut  off  the  inside 
heads  of  eight  rivets  (which  were  not  countersunk)  in  each  eye  plate, 
in  order  to  make  room  for  cast-iron  bolsters  for  the  pin  seat. 

It  was  not  apparent  that  the  resistance  of  the  post  was  weakened  by 
the  removal  of  these  rivet  heads. 
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No.  3910. 

Length  center  to  center  of  pin  holes,  26^  0^^ 
Ganged  length  (along  center  line  of  channel  A),  200-  . 
Total  weight,  1,554  pounds. 
Counter-weight  at  middle,  777  pounds. 
Sectional  area  (channels),  9.79  square  inches. 

The  ganged  length  was  taken  synunetricai  with  the  sides  platei^  hence 
includes  only  the  latticed  portion  of  the  column. 


Applied  loads. 

la  ganged  length. 

Deflections  at  middle. 

Deflection  sets. 

1 

TotaL 

Persqnare 
inch. 

Compres- 
sion. 

Set. 

Horizontal. 

• 

Yertioal. 

Horizontal. 

Vertical. 

Pounds, 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

160.000 

190,000 

200,000 

Pounds, 

Inch. 
0. 

.0053 
.0123 
.0191 
.0261 
.0330 
.0401 
.0472 
.0544 
.0618 
.0683 
.0760 
.0838 
.0918 
.0990 
.1060 
.1140 
.1215 
.1300 
.1385 

Inch. 

0. 

0. 

0. 

.0002 
.0003 
.0007 
.0007 
.0008 
.0008 
.0008 
.0010 
.0010 
.0016 
.0017 
.0018 
.0023 
.0029 
.0033 
.0040 
.0051 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.01 
—.01 
—.01 
—.02 
—.02 
^-.08 
—.03 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
-.01 
-.01 
—.02 
—.03 
—.03 
—.04 
—.05 
-.06 
—.07 
—.07 

IniUal  load 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

-.01 
—.01 
—.01 
—.01 
-.01 
—.01 
-.02 
—.01 
—.01 

Inch. 
—.02 
-.03 
—.03 
—.08 
—.03 
—.03 
—.1)4 
—.04 
—.04 
—.05 
—.05 
—.06 
—.06 
-.06 
—.06 
—.06 
—.07 

Soale  starts  off  ohaimel  B  at  a  distance  of  0  to  7  feet  from  pin  at  sonth  end. 

210,000 
220.000 
230,000 

.1472 
.1557 
.1660 

.0064 
.0075 
.0102 

—.03 
—.03 
—.04 

—.07 
-^08 
-.08 

—.01 
—.01 
—.01 

—.07 
—.08 
—.08 

Lines  of  scale  generally  started  off  web  of  channel  B,  along  the  entire  length  latticed.    Oc- 
casional li&es  of  sr"*')  started  off  the  web  of  channel  A. 

240,000 
250, 000 
260,000 
267,000 

.1758 
.1865 
.1980 

.0125 
.0154 
.0198 

-.04 
-.04 
-.05 
—.05 

—.09 
—.10 
-^13 
—.60 

—.01 

—.08 

—.02 
—.02 

—.09 
—.10 

27,270 

Ultimate  strenflrth          1 

e-^-- 

Post  failed  at  the  north  end. « 

Channel  A  took  a  sharp  bend  at  point  G,  opposite  the  inside  end  of 
the  eye-plate,  and  at  the  end  of  the  reduced  width  of  flange. 

Channel  B  took  a  sharp  bend  at  the  end  of  the  side  plates.  I'he  post 
took  a  downward  direction  at  this  end,  parallel  to  the  plane  of  tho  pins, 

!^Ion^ation  of  pin  holes :  JS^ortJi  epd,  ''.06  each ;  south  end,  ."02. 
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No,  3911. 

Leugth,  center  to  center  of  pins,  25'  6". 

Gauged  length  (along  center  line  of  channel  A  symmetrical  with  the 
latticed  portion),  2(J0'^ 
Total  weight,  1,469  ponnds. 
Counter- weight  at  middle,  735  pounds. 
Sectional  area  (channels),  9.62  square  inches. 


Applied  loads. 

In  gauge 

d  length. 
Set. 

Deflectiona  at  middle. 

Deflection  seta. 

TotaL 

Per  sonare 
Inco. 

Comprea- 
aion. 

nodzontal. 

Vertical. 

Ilorixontal. 

I 
Vertical.    | 

PoUTUZf. 

10,000 

20,000 

80,000 

40.000 

50,000 

60,000 

70,000 

80,000 

90.000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

210, 000 

220,000 

230, 000 

240,000 

250,000 

260,000' 

270,000 

280,000 

290,4M)0 

800,000 

Pottvute. 

Inch. 

0. 

.0063 
.0138 
.0206 
.0280 
.0350 
.0425 
.0487 
.0564 
.0635 
.0710 

-.0782 
.0860 
.0032 
.1008 
.1085 
.1160 
.1240 
.1318 
.1308 
.1476 
.1555 
.1640 
.1725 
.1815 
.       . 1918 
.2020 
.2130 
.2270 

Inch, 
0. 
0. 
0. 
0. 

.0002 

.0002 

.  ('0U2 

-.0004 

-.0004 

-.0004 

-.0004 

-.0002 

0. 

.0002 
.0003 
.0005 
.0000 
.0011 
.0015 
.0018 
.0024 
.0030 
.0039 
.0051 
.0005 
.0090 
.0125 
.0108 
.0225 

Inch. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 
.02 
.02 
.02 
.02 
.02 
.03 
.03 
.03 
.04 
.04 
.04 
.03 
.03 
.04 
.04 
.03 
.04 
.05 
.05 
.06 
.07 
.10 
.12 

Inch. 

0. 

0. 

0. 
.01 
.01 
.02 
.02 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.03 
.03 
.02 
.02 
.02 
.01 
.00 

0. 

0. 

-.03 
-.03 

-\05 

-.08 

iDitlal  loacl 
Inch. 

s- 

0. 

0. 

0. 

0. 

0. 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.03 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.92 
.01 
.02 
.02 
.02 
.03 
Ultimate  at 

. 

Inch. 

0. 

0.        1 

0. 

0. 

0. 

0. 
.01 
.00 
.00 
.00 
.00 

0. 

0. 

0. 

S:  • 

0. 

0. 

0. 

0. 

-.01 
-.01 
-.02 

-.ai 

-.03 
-.03 
-.05 
^rength. 

81,186 

*  Snapping  aoonds. 

Post  failed  near  the  south  end. 

Both  channels  took  sharp  bends  at  C  and  D,  at  ends  of  eye-plates, 
opposite  the  end  of  reduced  width  of  flanges,  and  at  the  outside  ends  of 
t be  side  plates. 

Lines  of  scale  were  started  off  channel  bar  A  at  frequent  intervals, 
to  a  less  extent  on  channel  bar  B. 

Elongation  of  pin  holes;  North  end,  ^^01  each;  south  end,  '^04  each, 


oi; 

0,1  "^iiO 

kj 


II 


4 


-3r«' 


n/ 


i' 

I' 

il 


4 


JtSJ 


i9 


.a 
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No.  3912. 

Length  center  to  center  of  pin  holes,  24'  U'^ 

Ganged  length  (along  center  line  of  channel  A  syinmetrici^l  with  lat- 
ticed section),  20(y'. 
Total  weight,  1,105  pounds. 
Gonnter-weight  at  middle,  550  pounds. 
Sectional  area  (channels),  9.45  square  inches. 


Applied  loads. 

Ingaof^ed  length. 

Deflections  at  middle. 

Deflection  sets. 

Total. 

Per  inclL 

Compres* 
sion. 

Set. 

Horizontal. 

VerticaL 

Horizontal. 

VerticaL 

Poundi. 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,00U 

80, 000 

90,000 

100,000 

110, 000 

120, 000 

130,  000 

140, 000 

150,000 

160,000 

170,  OUO 

180.000 

190,000 

200, 000 

Poundg. 

JncA. 

0. 

.0054 
.0120 
.0190 
.  01'57 
.  0328 
.0400 
.0470 
.0540 
.0615 
.0689 
.0758 
.0830 
.0905 
.0980 
.1050 
.1125 
.  1205 
.1280 
.1358 
.1435 
.1516 
.1599 
.1680 
.1732 
.  1820 
.1920 

Inch, 

a 

0. 
0. 

-.0004 
-.0007 
-.0010 
-.0010 
-.0010 
-.0010 
-. 0010 
-.0010 
-.0010 
-.0010 
-.0011 
-.0012 
-.0012 
-.0012 
-.0010 
-.0007 
-.0003 
0. 

.0008 
.0012 
-.0010 
.0005 
.0020 
.0045 

JncA. 

0. 
0. 

0. 
—.01 

-.01 
-.01 
-.01 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
—.03 
-.04 
-.06 
-.05 
-.06 
-.06 
-.07 
-.07 
-.06 
-.06 
-.07 
-.08 
-.10 
-.12 
-.20 
-.28 
-.35 
-.88 

Ineh. 

0. 

0. 

0. 

.01 
.01 
.02 
.02 
.02 
.02 
.08 
.02 
.OS 
.02 
.02 
.02 
.01 
.01 
.01 

0. 

Initial  load. 

Inch. 

0. 

0. 

^.01 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.03 
—  02 

Inch. 

0. 

0. 

-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.03 
—.03 
-.03 
-.04 
-.04 
-.04 
-.00 
-.04 
-.•03 
-.04 
-.04 
-.04 
-.03 

• 

% 

0.         '          -.  03 
0.                   -.04 
0.                   -.04 
0.                    0. 
.  01               — .  01 

210, 000 

1  220,  000 

230.000 

240,  000 
250,000 
260,  000 
270, 000 
280,  000 
290,  000 
300, 000 
803, 000 

.03 
.03 
.05 
.10 
.16 
.28 
.48 
.60 

0. 

-.03 
-.02 

306,500 

32,430 

Ultimate  s^T^ncrfh 

—  ■^— o*^* 

Post  failed  near  the  north  end. 

Both  channels  took  sharp  bends  at  0  and  D,  at  ends  of  eye-plates, 
and  between  the  reduced  widths  of  flanges  of  channels  and  side  plates. 
Lines  of  scale  started  off  each  channel. 

Elongation  ofpinholes:I^orth  end,  ^M0and'M5^  southend,  ^^05each. 

S.  Ex.  36 72 
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84.— COMPBESSIOH  OF  COMHOH,  HABDBUBHT,  AHD  FACE  BRICZa 

These  tests  are  preliminary  to  the  test  of  a  series  of  brick  piers  which 
have  been  constructed,  and  are  seasoning,  awaiting  the  time  of  testing. 

Single  bricks  are  tested  with  their  bed  surfaces  carefally  ground  flat 
and  set  in  a  thin  facing  of  plaster  of  Paris  to  insure  even  bearings 
against  the  compression  platforms  of  the  testing-madiine. 

Different  bricks  tested  in  this  manner,  while  giving  comparable  re- 
sults, exhibit  greater  compressive  resistance,  owing  to  their  contact 
with  the  rigid  metal  platforms  of  the  testing-machine  than  properly  be- 
longs to  them,  and  greater  strength  than  when  placed  between  cushions 
of  their  own  kind,  as  shown  by  the  reduction  in  strength  of  the  sets  of 
three  bricks  tested  together. 

The  strength  realized  in  a  pier  is  more  correctly  represented  by  the 
latter  test  than  the  former. 

It  is  purposed  taking  micrometer  measurements  of  the  compression 
of  the  piers  when  they  are  tested  in  the  same  manner,  as  done  in  earlier 
tests,  and  also  determine  the  compression  of  mortar  prisms  of  the  same 
quality  as  used  in  their  construction. 

The  present  series  furnish  data  relating  to  the  compression  of  the 
bricks  themselves. 

In  order  to  obtain  greater  length  in  which  to  measure  the  compressions 
the  bricks  were  loaded  endwise  and  measurements  taken  between  two 
small  drilled  holes  6^'  apart  on  one  face  of  the  brick  in  which  the  points 
of  the  micrometer  were  held. 

The  modulus  of  elasticity  is  computed  for  the  bricks  so  tested,  using 
the  compressions  between  such  loads  as  appeared  from  their  uniformity 
to  be  most  reliable. 

A  number  of  common  bricks  were  .selects  which  should  represent 
soft  under-burnt  bricks,  medium  hard,  and  some  of  a  dark  red  color, 
which  were  very  hard  burnt. 

The  results  show  a  striking  difference  in  their  moduli  of  elasticity — 
the  softest  bricks  having  a  modulus  less  than  one-half  that  of  the  harder 
ones. 

The  face  bricks  showed  considerable  variation,  although  they  differed 
little  in  color.  Considering  the  modulus  of  elasticity  is  nearly  uniform 
in  bricks  up  to  their  crushing  loads,  and  differs  greatly  from  the  mod- 
uli of  weaker  class  of  mortars,  it  appears  that  fissures  may  be  caused 
under  certain  loads  from  yielding  within  the  brick  work,  even  if  the 
foundations  on  which  the  work  rests  do  not  contribute  to  that  result. 
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No.  451. 


Commmi  Brick. 


Sectional  area,  d^^35  x  2'M8  =  7.3  sqaare  mches. 

Length,  7.60. 

Ganged  length,  &\ 

This  brick  was  medium  hard  burnt }  dark  red  color. 


Applied  loads. 


TotaL 


Pounds. 
730 
1,460 
2,100 
2,920 
8.«50 
4,380 
5,840 
7,300 
8.760 
10, 220 
11,680 
13.140 
14,600 
16,060 
17, 5-20 
18,980 
20,440 
21,900 
23, 360 
24, 820 
26,  280 
27,740 
29.200 
30,660 
32, 120 
83,580 
35.040 
36,500 
37,960 
39. 4-JO 
40,880 
42, 340 
43.800 
45, 260 
46, 720 
48,180 
49.640 
51,100 
52,56U 
54, 020 
53,480 
56,940 
58.400 
59,800 
61,  320 
62.780 
64.240 
65,700 
67, 160 
68. 620 
70, 080 
71,540 
73,000 

17.  620 
74,460 
75,920 
77,880 
78,840 
80,800 
81,760 
83,220 


Peroqnare 
incli. 


Pounds. 
100 
200 
300 
400 
500 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2.200 
2.400 
2,600 
2,800 
3,000 
3,200 
3,400 
3.600 
3,800 
4.000 
4,200 
4,4U0 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6.400 
6.600 
6,800 
7,000 
7,200 
7.400 
7,600 
7,800 
8,000 
8,  200 
8.400 
8,600 
8.800 
9.000 
9,200 
9,400 
9,600 
9,800 
10,000 

2,400 
10,200 
10,400 
10,600 
10,800 
11.000 
11.200 
11,400 


In  ganged  length. 


Compres- 
sion. 


Inch, 

0. 
0. 

.0001 
.0001 
.p002 
.0003 

■  .0004 
.0006 
.0009 
.0013 
.0017 
.0010 
.0023 
.0027 
.0029 
.0034 
.0037 
.0041 
.0045 
.0048 
.C051 
.0054 
.0056 
.0050 
.0064 
.0070 
.0073 
.0070 
.0079 
.0082 
.0085 
.0090 
.0093 
.0096 
.0009 
.0102 
.0105 
.0111 
.0118 
.0118 
.OKI 
.  0128 
.0127 
.0130 
.0134 
.0137 
.0140 
.0143 
.0146 
.0149 
.0153 
.0156 
.0159 


,0163 
.0167 
.0160 
.0178 
.0176 
,0178 
.0181 


Set. 


Inch. 
0. 


0. 


0. 


0. 


0. 


.0001 


.0002 


.0008 


0003 


0004 


0004 


.0004 


Remarks. 


Initial  load. 


Small  piece  flew  ont  of  middle  of  one  face. 


E  =  8, 750, 000;  between  5,000  and  10,000  ponads 

per  square  inch. 
Rested  nnder  this  load  15  hours. 
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Applied  loads. 


In  ganged  length. 


Total. 


Poundi. 
g4,68U 
86, 140 
87,600 
89,000 
90,620 
91, 980 
93, 440 
94,900 
96,860 
97,820 
99,280 

103, 400 


Per  square    Compres- 


ine 


qnii 
en. 


Pounds. 
11,600 
11,800 
12, 000 
12,200 
12,400 
12,600 
12, 800 
13,000 
13,200 
13,400 
13,600 
14,160 


sion. 


Inch. 
.0184 
.0187 
.0190 
.0192 
.0196 
.0199 
.0202 
.0206 
.0209 
.0213 
.0216 


Set. 


Remarks. 


Inch. 


.0005 


.0005 


\  Continned  snapping. 


Fragments  flew  off  one  side. 
Crushing  strength. 


Fragments  split  off  sides,  showing  a  tendency  towards  pyramidal 
fracture. 
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No.  452. 
Common  Brick. 

Sectional  area,  3''.40  x  2'^28  =  7.75  square  inches. 

Length,  7''.80. 

Ganged  length,  6''.00. 

This  brick  was  selected  from  the  lot  of  hard-burnt  bricks  to  be  tested 
on  account  of  its  light  red  color  and  softer  appearance  than  the  pre- 
ceding. 


Applied  loads. 


In  gauged  length. 


Total     iPersqnare     Comprea-   \        g  ^ 
^^^^^'  inch.  8iou.  ^^' 


Hemarks. 


Toundi, 
775 
1,550 
3,100 
4,650 
6,200 
7,750 
0.800 
10,850 
12,400 
13. 050 
15.500 
17  050 
18,600 
>JU.  150 
21, 700 
23, 250 
24,800 
26,850 
27,000 
20, 450 
31, 000 
32,550 
34, 100 
85.650 
37,200 
38,750 
40,800 
41,850 
43,400 
44,950 
46,500 
48, 050 
40,600 
61,150 
52,700 
64,250 
55, 800 
67.850 
68,000 
60,450 
62,000 
60,600 


ndt. 
100 
200 

Inch. 

0. 

.0002 
.0004 
.0006 
.0010 
.0013 
.0016 
.0022 
.0020 
.0032 
.008G 
.0041 
.0047 
.0052 
.0057 
.0062 
.0067 
.0071 
.0077 
.0081 
.0087 
.0002 
.0007 
.0102 
.0107 
.0113 
.0118 
.0124 
.0130 
.0136 
.  0142 
.0147 
.0152 
.6157 
.0162 
.0167 
.0173 
.0178 
.0183 
.0188 
.0202 

Inch, 
0. 

Initial  load. 

• 

1 

t 

% 

1 

Snappbig  sooud. 

£=2,360,000 ;  between  2,000  and  7,000  pounds  per 
square  inch. 

Pieces  flake  off  two  corners. 
Craahing  strength. 

400 

600 

800 

000 
200 

.0001 

400 

600 
800 

000 
200 

.0001 

400 

600 

800 

000 
200 

.0001 

400 

600 

800 

000 
200 

.0001 

400 

600 

800 
000 
200 

.*oooi" 

400 

600 

800 

000 
200 

.0008 

400 

600 

8U0 

000 
200 

.0005 

400 

600 

800 

000 
070 

.0007 
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No.  460. 

Face  Briek. 

Sectional  area,  3".52  x  2'M6  =  7.6  sqaare  inches. 
Length,  7".70. 
Gauged  length,  6".00. 


Applied  loads.        '      In  gaaged  length. 

^%  ^              1    — 

Total. 

Per  saaare 
incii. 

Compr«8- 
sion. 

Set. 

Remarks. 

FoundM. 
760 
1,620 
8,040 
4,660 
6,080 
7,600 
9,120 
10,640 
12,160 
18.680 
15,200 
16,726 
18,240 
19,760 
21, 280 
22,  800 
24, 320 
25.  840 
27,360 
28,880 
30,400 
81. 920 
83,440 
84,960 
86.480 
38,000 
89, 520 
41,040 
42,560 
44, 080 
45,600 
47, 120 
48,640 
60,160 
61, 680 
53, 200 
64,720 
66,240 
67,760 

61,800 

Pounds. 
100 
200 
400 
600 
800 
1.000 
1.200 

Inch. 

0. 

.0000 
.0000 
.0000 
.0008 
.0004 
OAOA 

Tneh. 
0. 

Initial  load. 

0. 

1,400    ;          .0008 
1  600    '          -OniO 

1,8C0 
2,000 
2,200 

.0012 

.0014 

OOIS 

0. 

2,400              .0020 
2. 600               -  0022 

2,800 
3,000 
3,200 
8,400 
3.600 

.0024 
.0028 
.0038 
.0034 
.nnafl 

0. 

3, 800    i          ^  MMO 

4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
6.400 
5,600 
6,800 
6.000 
6,200 
6,400 
6,600 
6.800 
7,000 
7,200 

.0044 
.0046 
.0050 
.0058 
.0050 
.0058 
.0062 
.0063 
.0067 
.0071 
.0078 
.0077 
.0082 
.0083 
.0067 
.0093 
.0094 

0. 

E  =  4,070,000;  between  2,000  and  6,000  pounds 
per  square  inoh. 

Snapping  sound. 

Began  to  crack  and  continued  to  the  close  of 

tbetest 
Crushing  strength. 

0. 

0. 

0. 

7, 400              .  0090 

7,600 
8,130 

Pyramidal  fragments.  • 

There  was  a  decided  contrast  in  color  between  the  outside  of  this  brick| 
which  was  dark  red,  and  the  interior,  which  was  lighter  color. 
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No.  401. 
Face  Brick, 


Sectional  area,  ;5".50  x  2'M4  =  7.40  square  inches. 
Length,  7''.70. 
Gauged  length,  G^.OO. 


Applied  loads. 


Total. 


Fowiidt, 
749 
1,498 
2,996 
4,494 
5,992 
7,490 
8,988 
10,486 
11,9-4 
13,482 
14,980 
16, 478 
17,976 
19,474 
20, 972 
22,470 
23,068 
23,466 
26,964 
28,462 
29,960 
31,458 
82, 956 
34,454 
35,  952 
87,430 
38.948 
40,446 
41,944 
43,442 
44,940 
46,438 
47, 936 
49,434 
50,932 
52, 430 

63,928 
55,426 
56,924 
58,422 
59, 700 


Per  square 
inch. 


100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2, 800 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4.200 
4,400 
4.600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6.200 
6,400 
0,600 
6,800 
7,000 

7,200 
7,400 
7,600 
7,800 
7,970 


In  gauged  length. 


Compre8> 
aion. 


Ineh. 

0. 

.0002 
.0009 
.0016 
.0023 
.0028 
.0033 
.0037 
.0043 
.0046 
.0052 
.0054 
.0059 
.0064 
.0069 
.0072 
.0076 
.0079 
.0083 
.0087 
.0092 
.0097 
.0103 
.0104 
.0109 
.0113 
.0118 
.0122 
.0126 
.0128 
.0132 
.0136 
.0140 
.0143 

• .  0147 
.0153 

.0155 
.0159 
.0164 
.0166 


BomarkB. 


Set 


JncA. 
0. 


.<H)04 


.0006 


.0007 


.0007 


Initial  load. 


.0007 


.0010 


.0012 


£=8,080,000:  between  1,000  and  7,000  pounds 

per  square  Inch. 
Snapping  sounds. 


Crushing  strength. 


Pyramidal  fracture. 

Fragments  were  detached  very  evenly  from  the  four  faces.    The  out- 
side of  the  brick  was  dark  red  color,  the  interior  portions  lighter  red. 


1144  TESTS    OF    IRON    AND    STEEL. 

No.  465. 

4 

Face  Brick. 

Sectional  area,  3''.60  x  2'M6  =  7.78  square  inches. 
Length,  7''.78. 
Gauged  length,  C". 

This  brick  was  loaded  with  1,000  pounds  per  square  inch  before  apply- 
ing the  micrometer. 


1 
Applied  loads.            In  gauged  length. 

TotaL 

Per  sqnare 
iucii. 

Compres- 
sion. 

Set. 

liemarks. 

PourdM. 
778 
1,556 
3,112 
4,668 
0, 224 
7,780 
9,336 
10,692 
12,448 
14,004 
15,660 
17, 116 
18, 672 
20, 223 
21,784 
23, 340 
23,340 
24,896 
26,452 
2H,  008 
29,561 
31, 120 
31, 120 
82, 676 
34,232 
35, 788 
37,344 
88, 900 
38,900 
40, 456 
42,012 
43,568 
45,124 
46,680 
46,680 
54,200 

Pound$. 
100 
200 
400 
600 
800 
1,1)00 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,  800 
3.000 
3,000 
3,200 
3,400 
3.600 
3,800 
4,000 
4.000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,000 
6,200 
5,400 
5,600 
5,800 
6,000 
6,000 
6,970 

Inch, 

0. 

0. 
.0003 
.0006 
.0007 
.0010 
.0012 
.0015 
.0(118 
.0021 
.0025 
.  0029 
.  0033 
.  0036 
.0039 
.0044 
.0044 
.0047 
.0052 
.0057 
.0059 
.0065 
.0065 
.0069 
.0073 
.0077 
.  04182 
.0087 
.0087 
.0092 
.0097 
.0102 
.0106 
.0108 
.0111 

Inch. 

0. 

InitUl  load. 

. 

""'6.' 

.0005 

.0009 

1 
After  determining  the  set.                                     i 

■  a.......... 

.0010 

After  determining  the  set.                                     ; 

E  =  3,150,000;  between  4,000  and  6,000  pounds. 

1 

.0013 

i 
After  determining  the  set.                                      | 

. 

Snapping  sounds. 

After  determining  the  set. 

Crashing  strength. 

.0014 

TESTS   OF   IRON   AND   STEEL. 
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No.  466. 

Face  Brick, 

»5ectional  area,  3^^58  x  2'^21  =  7.91  sqaare  inches. 
Length,  7''.68. 
Gauged  length,  6''. 


Applied  loads. 


In  >;auged  length. 


Total. 


Pound$. 
70L 
1,582 
8,104 
4,746 
0,828 
7,910 
7,910 
9,492 
11,074 
12,656 
14.238 
16,820 
15,820 
17,402 
18.984 
20,666 
22,148 
2d,  780 
23,730 
25,812 
20,894 
28,476 
80,058 
81,640 
81, 640 
33,222 
84.804 
36,386 
37,966 
39,550 
89,550 
41,132 
42,714 
44,296 
45,878 
47,460 
47,460 
49,042 
50,624 
52,206 
56»500 


Per  square  i  Compres- 
inch.       I       sioD. 


PoundM. 
100 
200 
400 
600 
800 
1,000 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,000 
2,200 
2,400 
2.600 
2,800 
3,000 
3,000 
3,200 
8,400 
8,600 
8,800 
4,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,000 
5,200 
5,400 
5.600 
5,800 
6,000 
6,000 
6,200 
6,400 
6^600 
7,140 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0008 
.0011 
.0014 
.0017 
.0020 
.0020 
.0024 
.0026 
.0030 
.0032 
.0036 
.0036 
.0039 
.0042 
.0040 
.0049 
.0053 
.0053 
.0057 
.0061 
.0064 
.0067 
.0071 
.0070 
.0075 
.0079 
.0084 
.0087 
.0089 
.0091 
.0095 
.0098 
.0104 


Bemarks. 


Set. 


Inch. 
0. 


Initial  load. 


-.0001    I 


A  fter  deterrainixig  the  set. 


.0001 


After  detemiiniDg  the  set. 


.0002 


0003 


.00Q3 


.0004 


After  determining  the  set. 


After  determining  the  set. 

£  =  3,750,000;  between  3, 000  and  6,000  pounds. 

After  determining  the  set. 


After  determining  the  set 

Craoked. 

Crushing  strength. 
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No.  467. 

Face  Brick. 

Sectional  area,  3'^58  x  2'MO  =  7.52  square  inches. 

Length,  7''.70. 

Ganged  length,  6.00  square  inches. 


Applied  loads.           In  gauged  strength. 

1 

1 

TotaL 

Per  square 
inoii. 

Compres- 
sion. 

Sot. 

Remarks. 

Pounda. 
752 
1,504 
8,008 
4,S12 
6,016 
7,620 

7,fieo 

9,024 
10,528 
12,032 
18,536 
15,040 
15,040 
16,544 
18,048 
10,552 
21,056 
22,560 
22,660 
24,064 
25,568 
27,072 
28,576 
80,080 
30,080 
81,684 
88,088 
84,502 
86,006 
42,000 

Poundi, 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1,400 

1,600 

Jnck, 

0. 

.0001 
.0004 
.0007 
.0010 
.0018 
.0013 
.0017 
.0021 
.0092 

0. 

Initial  load. 

0. 

After  determining  the  set                                      | 

• 

After  determining  the  set 

1.800    1         .0025 
2,000              .0028 
2.000              -0028 

.0001 

2,200 
2,400 
2,600 
2,800 
3,000 
8,000 
8,.20O 
8,400 
8,600 
8,800 
4,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,700 

.0031 
.0086 
.0038 
.0041 
.0045 
.0046 
.0050 
.0052 
.0056 
.0060 
.0064 
.0064 
.0068 
.0072 
.0076 
.0077 

p 

1 

"*•*•""•*•*" 

.0002 

I 
After  determining  the  seL 

E = 8, 800, 000 ;  between  3, 000  and  4,000  pounds.      I 

1 

.0002 

After  determining  the  set 

•  «  ■  *       m 

Cracked. 
Crushing  strength.  . 

TESTS   OF   lEON   AND   STEEI* 
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Xo.  468. 

Fcice  Brick. 

Sectional  area,  3''.62  x  2".16c=7.82  square  inches. 
Length,  7'^70. 
Ganged  length,  G'^ 


Applied  loads. 

• 

In  gaaged  length. 

Remarks. 

Total. 

Persqaare 
incn. 

Compres- 
sion. 

Set. 

PoundM, 

782 

1,664 

8,128 

4,692 

6,256 

7.820 

9,884 

10,948 

12,612 

14,076 

15,640 

17,204 

18,768 

20,832 

21,896 

23,460 

25,024 

26,688 

28,152 

29,716 

81,280 

82,844 

84,408 

85,972 

87,636 

89,100 

40,664 

42,228 

43,792 

46,856 

46,920 

Poundi. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400   ■ 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 
8,200 
8,400 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,200 
5,400 
6,600 
5,800 
6,000 

Inch. 

0. 

.0000 
.0002 
.0006 
.0009 
.0012 
.0018 
.0021 
.0023 
.0029 
.0033 
.0038 
.0042 
.0047 
.0052 
.OO-^O 
.0061 
.0066 
.0070 
.0074 
.0079 
.0084 
.0089 
.0094 
.J0099 
.0104 
.0109 
.0115 
.0122 
.0128 

Inch. 

a 

Initial  load. 

1 

....I 

0. 

•                                                                                                                                              1 

0. 

.0001 

E  =  2,500,000 ;  between  4,000  and  6,000  pounds. 

Snapping  sounds. 
Crusning  strength. 

.0001 

.0002 
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TESTS    OF    IRON   AND    STEEL. 


JSo.  409. 

Common  BricJc  {light  red  color). 

Sectional  area,  3''.36x2".26  =  7.59  square  inches. 
Length,  V'.IO. 
Gauged  length,  C'^ 


Applied  loads. 

In  gauged  lencth. 

Remarks. 

Total. 

Per  sq  nare 
inch. 

Compres- 
Bion. 

Set. 

Pounds. 
759 
1.518 
3,036 
4,554 
6.072 
7,690 
0,108 
10, 626 
12,144 
13, 662 
15, 180 
16, 698 
18. 216 
19,734 
21,252 
22,770 
24,288 
25, 806 
27,324 
28, 842 
80, 360 
31,878 
33,396 
34, 914 
36.432 
37,950 
89, 468 
40, 986 
42,504 
44, 022 
45, 540 
47,058 
48, 570 
60.094 
51, 612 
63. 180 
54,648 
66,166 
67.684 
68,100 

Poundt. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2.80O 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4.200 
4,400 
4,600 
4.800 
5,000 
6,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7.400 
7.600 
7,650 

Inch. 
0. 

.0001 
.0007 
.0010 
.0016 
.0022 
.  0026 
.0032 
.0036 
.0041 
.0045 
.0051 
.0056 
.0061 
.0068 
.0071 
.0078 
.0085 
.0091 
.0096 
.0102 
.0108 
.0112 
.0119 
.0122 
.0128 
.0137 
.0141 
.0147 
.0152 
.0157 
.0162 
.0168 
.0175 
.0182 
.0188 
.0196 
.0202 
.0209 

Ineh. 
0. 

Initial  load. 

• 

• 

• 

E  —  2, 200, 000 ;  between  5,000  and  7,000  pounds. 
Snapping  sounds. 
Snapping  sounds  repeated. 

Crashing  strength. 

0. 

0. 

.0001 

.0001 

.0003 

.0004 

.0006 

TESTS   OP   lEON   AND    STEEL. 
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No.  470. 

Common  Brick  (Light  red  color). 

Sectional  area,  %^'.46x2''.27= 7.85  square  inches. 
Length,  7^90. 
Ganged  length,  6''. 


Applied  loads. 

In  gaagedlengt.h. 

Remarks. 

TotaL 

Per  sqnare 

IDCli. 

Compres- 

BiOD. 

Set. 

Pound*. 

785 

1,570 

8,140 

4,710 

6,280 

7,850 

9,420 

10,990 

12,560 

14, 180 

15, 700 

17,270 

18,840 

20,410 

21,980 

23, 550 

1    25,120 

Poundt, 
100 
200 
400 
600 
800 
1,000 
],200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
8,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4.400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,000 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,180 

Inch. 

0. 

.0002 
.0008 
.0013 
.0020 
.0025 
.0032 
.0038 
.0045 
.0052 
.0059 
.0064 
.0072 
.0079 
.0086 
.0003 
.0101 
.0110 
.0117 
.  0124 
.0131 
.0140 
.0148 
.0155 

.mo3 

.0170 
.0178 
.0185 
.0191 
.0199 
.0207 
.0215 
.  0222 
.0229 
.0236 
.0243 

Inch. 
0. 

Initial  load. 

....i. ...... 

0. 

.0002 

/ 

.0002 

[    26,690 
28,260 

29,830 
31,400 
82,970 
34,540 

36,  no 

37,680 
89, 250 
40,820 
42, 390 
43,960 
45, 530 
47, 100 
48, 670 
50,240 
51,810 
53,880 
54,950 
56,400 

.0006 

1 
£=1,700,000;  between  3,000  und  6,000  pounds. 

! 

.0010 

1 

Small  piece  flew  off. 
CrashiDg  BtreDgth. 

.0011 

.0016 
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No.  471. 

Common  Brick  {light  red  color). 

Sectional  area,  3''.37  x  2'^27  =  7.65  square  inches. 

Length,  V'.dS. 

Ganged  length,  6'^ 

Brick  concave  on  one  bed  face,  '^08 }  opposite  face  convex. 


Applied  loads. 


Total 


Poundt. 
765 
530 

(xyo 


4, 

6 

7, 

0< 
lU, 
12, 
13 
IJ 
16, 
IH 

in 

21 

22 

21 

20, 

27 

29 

30 

32 

H3 

35, 

36 

38 

39, 

41 

42 

41 

45, 

47 

48. 

50 

52 

53 

65, 

60, 


500 
120 
650 
IHO 
710 
240 
770 
300 
830 
360 

e'»o 

420 
950 
4^0 
010 
540 
070 
(^00 
130 
(;60 
190 
720 
250 
"rtO 
310 
P40 
370 
000 
430 
060 
400 
020 
550 
080 
300 


In  ganged  length. 


Peraqoare'  Comprea- 
incn.       I       aion. 


Poundt. 
loO 
200 
400 

too 

800 
1,000 
1.200 
1,400 
1.600 
l.J-00 
2.000 
•J,  200 
2,400 
2, 600 
li.  8U0 
3,000 
3,200 

3.  4(H) 
3.000 
3,800 
4,000 

4.  200 
4,400 
4, 61)0 
4,800 

5.  OcO 
5,  tiOO 
5,  400 
5.  600 
5,  800 
6,000 
6, 200 
6,4«0 
6.600 
6.800 
7,000 
7,200 
7,880 


Inch, 
0. 

.0001 
.0007 
.0010 
.0018 
.0017 
.0021 
.0025 
.0029 
.0034 
.0039 
.0043 
.0048 
.0051 
.0057 
.0061 
.0066 
.  0071 
.  (075 
.0079 
.0084 
.  00t*8 
.0003 
.0090 
.0104 
.0108 
.0111 
.0118 
.0121 
.  0127 
.0132 
.0137 
.0141 
.0147 
.  0151 
.0156 
.0160 


Set 


Jneh. 
0. 


0. 


.0001 


.0005 


.0006 


.0008 


.0009 


.0010 


Remarks. 


Initial  load. 


E  =  2,700,000;  between  4,000  and  7,000  pounds. 


Snapping  sonnda. 
Crasnini 


ig  atrength. 


TESTS   OF  IRON  AND   STEEL. 
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No.  472. 
Common  Brick  {medium  red  color). 
Sectional  area^  3'^33  x  2'^24  =  7.46  square  inches. 


Applied  loads. 


Total. 


Foundt. 
746 
1, 492 
2,984 
4,470 
6,968 
7,400 
8,952 
10, 444 
11, 936 
13,428 
14,920 
16,412 
17, 904 
19.306 
20,888 
22,380 
23, 872 
25.864 
26, 856 
28, 348 
29,840 
31,332 
32,824 
84,816 
85, 808 
37, 300 
38, 792 
40,284 
41,776 
43, 268 
44, 760 
46, 252 
47,744 
49, 230 
50. 728 
52, 220 
63,712 
55,204 
56.696 
58,188 
50, 680 
61, 172 
62,664 
64.150 
65,648 
67,140 
68,632 
78.200 


Per  sqnare 
incn. 


Poundtt. 
100 
200 
400 
600 
800 
1.000 
1,200 
1,400 
1,600 
1,800 
2,  000 
2,200 
2,400 
2,600 
2,  800 
3,000 
3.200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5.200 
5, 4(;0 
5,600 
5,800 
6,000 
6,200 
6.400 
6,600 
6.800 
7,000 
7,200 
7.400 
7,600 
7,800 
8,000 
8,200 
8.400 
8,600 
8.800 
9,000 
9,200 
10.480 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0001 
.  0002 
.0003 
.0004 
.0007 
.0010 
.0013 
.0018 
.  0021 
.  0023 
.0028 
.0031 
.0030 
.0U39 
.0042 
.0047 
.0052 
.0055 
.0060 
.0064 
.0060 
.0073 
.0078 
.0081 
.0080 
.0091 
.0096 
.0100 
.0104 
.0109 
.0111 
.0118 
.0121 
.  0126 
.0131 
.  0136 
.0141 
.0143 
.0148 
.0154 
.0157 
.0101 
.0165 
.0170 
.0174 
.0170 


Set. 


Inch, 
0. 


0. 


0. 


0. 


0. 


.0001 


.0001 


.0001 


.0002 


.0002 


Bemarlcs. 


Initial  load. 


E=2, 700,000;  between  6,000  and  8,000  ponnda. 


Snapping  soands. 


Piece  flew  off. 
Cnuhlng  strength. 
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TESTS   OF  IBON  AND   STEEL. 
No.  473. 


Common  Brick  {medium  red  color). 

Sectional  area,  3".28  x  2''.20  =  7.22  square  inches. 
Length,  7''.68. 
Gauged  length,  6''.00. 


Applied  loada. 


In  gauged  length. 


Total. 


Pounds. 

722 
1.444 
2,888 
4.332 
6,776 
7.220 
8,664 
10, 108 
ll,5f*2 
12,996 
14,440 
15, 884 
17, 328 
18, 772 
20. 216 
21,660 
23, 104 
24,  r>48 
25, 092 
27, 436 
28, 880 
30, 324 
31,768 
83, 212 
34,656 
38,100 
37.544 
38, 088 
40. 432 
41, 876 
43,  320 
44,704 
46, 208 
47. 652 
49,  09U 
50,540 


Per  aaaare 
incQ. 


Cornpree- 
aion/- 


Pounds. 

100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2, 200 
2,400 
2,600 
2,800 
3,000 
3,200 
3, 400 
3,600 
3,800 
4.000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,600 
6, 000 
6, 200 
6,400 
6,600 
6,800 
7,000 


Inch, 

0. 

.0000 
.0000 
.0001 
.0001 
.0002 
.0006 
.0008 
.0011 
.0014 
.0017 
.0020 
.  0023 
.0028 
.  0U29 
.  0033 
.0037 
.0040 
.0043 
.0046 
.0049 
.00.V2 
.0055 
.0058 
.0061 
.0004 
.0068 
.0071 
.0075 
.0078 
.  0083 
.  0085 
.0088 
.0092 
.0096 
.0100 


Loads  repeate<i. 


Bcmarks. 


oct. 


JneJi. 
0. 


Initial  load. 


0. 


.0001 


.0001 


£.3.750,000 ;  between  2,000  and  7,000  ponnds. 


.0002 


.0003 


.0004 


.0004 


722         "       100  .0004 

7, 220  1. 000  .  0007 

14,440  2,000  .0017 

21.660  3.000  .0033 

28,  880  4, 000  .  0049 

.36,100  5,000  .0068 

43, 320  6,  000  .  0083 

50,  540  7, 000  .  0100 

722  100  .  0004 

The  brick  was  now  wot  without  removing 

.0004 


7-22 
7,220 
14.440 
21,660 
28, 880 
86,100 
43, 320 
60,540 

722 
61,984 
63,428 
64,872 
66,316 
67,760 
69,204 
e0,648 
62,092 
63,636 


100 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 

100 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 


.0007 
.0019 
.0036 
.0052 
.0068 
.0084 
.0101 
.0004 
.0104 
.0108 
.0111 
.0110 
.0119 
.0122 
.0126 
.0130 


.0004 


rom  the  machine.    Water  absorbed  60  c.  o. 


Cmahing  strength. 


TESTS   OF  IRON   AND   STEEL. 
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No.  474. 

Common  Brick  {medium  red  color), 

Sectional  area,  3'^31x  2^^20=7.28  square  inches. 
Length,  7''.56. 
Gaagea  length,  6^^00. 


Applied  loads. 


TotaL 


Poundt. 
728 
1.456 
2,912 
4,808 
ft,  824 
7,280 
8,736 
10,103 
11,048 
18,101 
14,560 
16, 016 
17,472 
18,028 
20,884 
21, 840 
23,296 
24. 752 
26,205 
27.664 
20,120 
80,576 
32,032 
83.488 
84.044 
86,400 
87,856 
89.812 
40.768 
42,224 
43, 680 
45.136 
46.602 
48,048 
40, 504 
50,960 
52,416 
53,872 
55,828 
56,784 
58.240 
59,696 
61,152 
62,608 
64.064 
65.520 
60,076 
68. 432 
69.888 
71, 344 
72,800 
74.000 
89,500 


Per  square 
inch. 


Poundi, 
100 
200 
400 
600 
800 
1.000 
1,900 
1,400 
1,600 
1.800 
2,000 
2,200 
2,400 
2,600 
2,800 
8.000 
8,900 
8,400 
8,600 
8.800 
4,000 
4,200 
4,400 
4,000 
4.800 
5.000 
5,200 
5,400 
5,000 
6,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7.200 
7,400 
7,600 
7,800 
8.000 
8,200 
8,400 
8,600 
8.800 
9.000 
9.200 
9,400 
9,600 
,  9,800 
'  10.000 


12,290 


In  g^aged  length. 


Compres- 
sion. 


Jneh. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0009 
.0012 
.0015 
.0018 
.0021 
.0024 
.0026 
.0030 
.0032 
.0034 
.0037 
.0041 
.0044 
.0047 
.0049 
.0052 
.0054 
.0057 
.0062 
.0064 
.0068 
.0072 
.0075 
.0077 
.0080 
.0084 
.00g7 
.0090 
.0095 
.0098 
.0102 
.0105 
.0108 
.0111 
.0114 
.0118 
.0121 
.0124 
.0127 
.0130 
.0133 
.0135 
.0140 
.0144 


Set 


Inch, 
0. 


0. 


0. 


.0001 


.0002 


.0002 


.0002 


.0002 


.0002 


.0003 


Remarks. 


Initial  load. 


E  =  3,736,000  ;  between  8,000  and  10,000  poands. 


Snapping  sonnds. 
Piece  flew  off. 
Crushing  strength. 


S.  Ex.  3(5 73 
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No.  476. 

Common  Brick  {dark  red  color). 

Sectional  area,  3".23  x  2''.20  =  7.75  sqaare  inches. 
Length,  7''.60. 
Ganged  length,  6'^ 


Applied  loAd«. 


TotAL 


Pound*. 

775 
1,550 
8.100 
4,050 
0.200 
7,750 
0,800 
10.850 
12.400 
13.050 
15,600 
17,050 
18.600 
20,150 
21,700 
23.250 
24,800 
20.350 
27.000 
20.450 
81. 000 
82,550 
34,100 
85.650 
87,200 
88.750 
40.800 
41,850 
48,400 
44.050 
46,500 
48,050 
48,000 
51.150 
5A700 
54,250 
55.800 
57.350 
58,000 
60,450 
62.000 
63.550 
65.100 
66,050 
68,200 
69,750 
71,8u0 
72,850 
74,400 
75. 050 
77.500 
79,050 
80,600 
82.150 
101,700 


Per  sqnftre 
inoh. 


Pounds. 
100 
200 
400 
600 
800 
1.000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2.600 
2.800 
8,000 
8,200 
8,400 
8.600 
8,800 
4,000 
4,200 
4,400 
4,000 
4,800 
5,000 
6.200 
6.400 
5.600 
5,800 
6.000 
6,200 
6.400 
6.600 
6.800 
7,000 
7,200 
7,400 
7.600 
7.800 
8,000 
8,200 
8.400 
8.600 
8.800 
9.000 
9.200 
0,400 
9.600 
9.800 
10.000 
10,200 
10.400 
10.600 
13,120 


In  ganged  leugtb. 


Coropren- 
Bion. 


Ineh. 
0. 

.0003 
.0006 
.0009 
.0011 
.0015 
.0017 
.0020 
.0025 
.0028 
.0038 
.0036 
.0040 
.0045 
.0048 
.0064 
.0056 
.0050 
.0064 
.0066 
.0072 
.0076 
.0078 
.0064 
.0086 
.0090 
.0098 
.0007 
.0108 
.0105 
.0108 
.0118 
.0116 
.0118 
.0128 
.0126 
.0129 
.0134 
.0186 
.0188 
.0142 
.0148 
.0160 
.0153 
.0166 
.0159 
.0168 
.0165 
.0168 
.0172 
.0175 
.0178 
.0188 


Set. 


Inch. 

a 


0. 


.0002 


.0008 


.0008 


.0004 


.0004 


0004 


0004 


.0006 


.0006 


Remarks. 


Initial  load. 


Bs8,750.000i  between  7,000  and  10,000  ponnda. 


Piece  flew  off  aide  of  briok. 
Crnahlng  strength. 
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No.  476. 


{Common  Brick  {dark  red  color] 

Sectional  area,  3'M6  x  2'M8  =  6.93  square  inches. 
Length,  7''.48. 
Ganged  length,  6^^ 


Applied  loads. 


ToUL 


Pounds. 
6»8 
1,886 
2,772 
4.158 
6,544 
6.930 
8.816 
9,702 
11,088 
12, 474 
13,860 
15,  246 
16,632 
18,018 
19.404 
20.700 
22,176 
23.562 
24,948 
26.834 
27.720 
29,106 
30,492 
81,878 
88,264 
84,660 
86,086 
87,422 
86,808 
40,194 
41.680 
42,966 
44,862 
46,788 
47,124 
48,510 
49.896 
51,282 
62,668 
54,054 
66,440 
56.826 
68»212 
69.508 
60,984 
62,870 
68,766 
91,900 


PerMoaie 
ineiL 


Pounds, 
100 
200 
400 
600 
800 
1.000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2.400 
2,600 
2,800 
3,000 
8,200 
8.400 
8,600 
8.800 
4,000 
4,200 
4,400 
4,600 
4,800 
6^000 
6.200 
6,400 
6.600 
6.800 
6.000 
6,200 
6,400 
6^600 
6,800 
7,000 
7,200 
7,400 
7,600 
7.800 
8,000 
8.200 
8,400 
8,600 
8,800 
9.000 
9,200 
13,260 


In  gaaged-length. 


Compret* 

■iOIL 


Inth, 

0. 

.0008 
.0006 
.0008 
.6010 
.0013 
.0016 
.0017 
.0020 
.0021 
.0028 
.0026 
.0027 
.0029 
.0081 
.0084 
.0005 
.0038 
.0040 
.0042 
.0046 
.0048 
.0050 
.0051 
.0056 
.0058 
.0060 
.0062 
.0066 
.0008 
.0070 
.0072 
.0078 
.0076 
.0078 
.0080 
.0082 
.0084 
.0086 
.0090 
.0092 
.0006 
.0097 
.0099 
.0100 
.0108 


8«t. 


Inoh. 
0. 


.0001 


.0001 


.0001 


.0002 


.0002 


.0008 


.0003 


.0008 


Bemarks. 


Initial  load. 


E=6.000,000;  between  6,000  and  8,060  poonda. 


Snapping  sonnda. 
Piece  flew  oil 
Cmahing  atrength. 


SectiODal  area,  3". 
Length,  7".63. 
Ganged  length,  6" .00. 


TESTS  OF  mON   AND   STEEL. 

No.  477. 
Common  Briek  (tJarit  red  color). 
X  2".18  =  6.98  sqoare  iochea. 


1       ApplMKmd.. 

< 

Pnmd*. 

Fvundt. 

HH 

I,tM 

200 

i.m 

MO 

4,1«8 

BOO 

B,SM 

800 

a.  MO 

1,000 

8,878 

1,200 

»,T7a 

1,«K) 

11,1«8 

l.ODO 

11.  MM 

l.BOO 

1S.»«» 

2.000 

16.358 

2,200 

W,7S2 

a,«o 

18,  IM 

1000 

ig.H4 

2.800 

so.  wo 

S.0DO 

*a«s6 

8.200 

2S.7BS 

8,400 

2S,1M 

8, 800 

»BI4 

8,800 

aT,BM 

(,000 

2»,3ia 

4.200 

M,712 

4.400 

mos 

4, 800 

»B,6M 

4.800 

U,»00 

8,000 

Sa,2M 

8^200 

8,400 

vi.m 

8,800 

8,800 

i\\m 

8,000 

4S,?J8 

S:S5 

le'otts 

8,000 

17,  <M 

8, 808 

7,000 

l»,25« 

7,»0 

Bl,S3I 

7,400 

G3,D4S 

7, 000 

7.800 

II 

M,028 

« 

E  -  4,«W.000 ,  between  8.000  and  12.000  pODiida. 

Iw 

fliim 

gjsoo 

!oi2s 

02.820 

s.ooo 

.0128 

-mm' 

«S,0I2 
07.008 

9  200 

»m 

o;«oo 

■.im 

gs 

9  800 

iSmS 

'.aw 

.'0669" 

10.200 

is 

.oooa" 

78,]7S 

111  200 

!oi67 

7»,S72 

11.400 

11,000 

11.800 

!oi»4 

83.790 

12.000 

.0180 

'.HHa" 

SMW 

12,200 

.0181 

OS,  MO 
UD,100 

iSioo 

H^^'flSnffSde.orbrtok. 

Crushing  Btreogth. 
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TABULATION  OF  C0MPRE8- 


of 
teat. 


451 
452 
469 
470 
471 
472 
473 
474 
475 
476 
477 


463 


454 


455 


Style  of  specimen. 


■ 

^    X 

V, 

V. 

f 


Color  of  Burfaoe. 


>' 


Dark  red.... 
Light  red... 
Modi  am  red 

do 

do 


• 


Light  red... 

do 

do 

Mediamred 
do 

..      ...do    ...a. 

Dark  red  . . . 

do 

do 


Mediamred. 


.do 


do 


Dimensions. 


Height 


C  om  pressed 
service. 


Jnehet. 

2.08 
2.18  ' 
2.18  j 
2.12 
2.15 


Inches. 


7.60 
7.80 
7.60 
7.90 
7.68 
7,70 
7.58 
7. 5.5 
7  50 


6.45 


6.45 


6.60 


7.65 
7.84 
7.75 
7.60 
7.64 


3.35 
3.40 
3.36 
3.46 
3.37 
3  33 
3.28 
3.31 
3.23 
3.  :8 
3.20 


60 


50 


r.53 


Indu9,   ' 


3.26  , 
8.37 
3.32 
3.27 
3.30 

I 

2.18 
2.28  ' 

I 

2.26 

2.27  j 

2.27 

I 
2.24 

I 

2.20  ' 

2.20  ! 

2,20  ' 

I 

2.18  , 

2.18  ' 


S.23 


3.25 


a.  20  I 
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SION  OF  COMMON  BRICKS. 


Sectional 

Cnioks  in 

Crashing  strength. 

1 

Kemarks. 

area. 

sight. 

Total. 

Per  square 
inch. 

Sq.ituhet^ 

Pounds. 

Pounds, 

Pounds, 

24.9 

168,000 

472,900 

18.990 

- 

2«.4 

220,000 

830,100 

12,500 

25.7 

188,000 

878.200 

14,720 

24.8 

244,000 

410,000 

16,530 

25.2 

242,000 

412,000 

16,350' 

7.8 

61,820 

103,400 

14.160 

£»3,750.000. 

7.75 

69,500 

8,970 

£=2,360,00a 
£=2.200.000. 

7.50 

68,100 

7,650 

7.85 

54,950 

56.400 

7,180 

^■i^  ^^"  ■»»     **^r  v' ■      ^r^^^^M 

£=1,700,000. 

7.65 

60,300 
78,200 

7,880 

£=2. 700. 000. 

7.48 

68,632 

10,480 

^^i^p  ^^^^  ^^m       w    ^r  ^^  ■      ^w  ^r  ^r  w 

£=2, 700, 000. 

7.22 

63,536 

8,800 

£=3, 750, 000. 

7.28 

74,000 

89,500 

12,290 

£=3,750,000. 

7.75 

82,150 

101, 700 

13, 120 

£»3, 750,  000. 

6.03 

63.756 

91,900 

13,260 

£=5, 000, 000. 

6.08 

89,900 

110, 100 

15,770 

£=4,600,000. 

24.5 

25, 000 

60, 800 

2,850 

The  bricks  were  badly  shattered  at  50,000  pounds  ' 
compression.     When   the  mazimnm  load,  69,800 
poands  was  reached,  the  contents  of  the  largest 
fragment  was  less  than  two  cubic  inches. 

24.4 

29,500 

104.600 

4,290 

Cracks  contlnnod  to  develop  from  the  time  when  first 
observecl  till  the  highest  load  was  reached,  when 
the  middle  brick,  was  reduced  to  fragments  of  two 
cnbic  inches  contents  and  smaller.    There  was  less 
injury  done  the  end  bricks. 

24.1 

60.000 

97,100 

4,030 

Cracks  progressed  slowly  between  60,000  and  80,000 
pounds,  but  ft*om  the  latter  load  to  the  maximnm, 
rapid  deterioration  occurred. 
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TABULATION  OF  COMPRES 


No. 
of 

tMt 


Style  of  spedmen. 


iM 

467 
458 


400 
461 
465 
466 
467 
468 


I 
1 


462 
463 
464 


Color  of  tnrfiMM. 


Dimansicms. 


Height. 


D«rkr«d 

do 

..•..do  «•>*•.••.. 

do 

Jo 

do 


Dark  red 

do. 

■ do  . 


Compreseed 
aenrioe. 


InOi/H. 

Jnehet. 

2.10 

7.70 

2.15 

7.72 

2.16 

7.70 

7.70 

8.82 

7.70 

3.50 

7.78 

8.60 

7.68 

3. 58 

7.70 

3.58 

7.70 

8.62 

6.30 

7.63 

6.60 

7.83 

&60 

7.70 

Jnekeg. 


3.55 
3.57 
8.57 


2.16 
2.14 
2.16 
2.21 
2.10 
2.16 


a.  58 
8.60 
3.50 
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SION  OF  FACE  BRICKS. 


Saotioiud 


17.8 
17.6 
27.5 


7.00 
7.40 
7.78 
7.01 
7.52. 
7.82 


28L0 
2&2 
3&0 


Cracks  In 
ftight. 


Pound$, 


Poundi, 


158,000 
148,000 
282,000 


57.700 


40,680 
50,624 
86.086 
45^856 


78,000 
78,500 
55,000 


Cnuhiiifr  ttrengUi. 


TotaL 


808,200 
880,200 
401,000 


61,800 
58,700 
54,200 
56,500 

42,000 
46;  020 


108,100 

106,800 

88,280 


Per  sqaare. 
inch. 


PoundM. 


18,520 
11,060 

14,(fe0 


8.180 
7,070 
6.970 
7,140 
5,700 
6^000 


Bemarka. 


Bs4.070,000. 
B«3,060,000. 
B-8,160.000. 
X=8,750,000. 
Bs8,800,000. 
X-2,600,000. 


The  development  of  the  oraoke  fh>m  the  time  first 
obaerred  progreaaed  slowly  till  near  the  dose  of 
the  teats,  when  the  disintegration  was  rapid,  termi- 
nating with  a  slight  explosion.  The  interior  por- 
tions of  the  bricks  were  a  much  lighter  red  tnan 
the  oataide.  The  line  of  demarkation,  whieh  waa 
very  sharp,  averaged  ^'  below  the  original  sur- 
face. 
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35.— CAST  IBOH  BABS. 

TRANSVERSE  TESTS  OF  CUPOLA  IRON,  CAST  IN  GREEN  SAND  FROM  THE 

ARSENAL  FOUNDRY. 

Thid  series  of , tests  comprises  twenty-four  bars  varying  in  depth  from 
f  ^  to  2^\  and  as  cast  were  3^'  wide,  all  taken  from  the  same  ladle  of 
metal. 

Eighteen  bars  were  tested  with  the  original  surface  on  the  tension 
and  compression  sides  undisturbed.  Twelve  of  this  number  had  their 
edges  planed,  reducing  the  breadth  from  3''  to  2",  while  the  six  thinner 
bars  were  found  too  hard  to  plane,  and  were  left  nearly  their  original 
breadth. 

Six  3"  X  2"  bars  wei  e  planed  to  2''  wide  and  to  depths  of  If',  IJ",  and 
1^'^  respectively,  removing  the  same  amount  of  metal  from  each  op- 
posite face. 

These  tests  will  therefore  show  the  comparative  transverse  resistance 
of  bars  retaining  the  original  surface  of  the  casting,  and  where  the  per- 
centages of  interior  metal  varies :  also,  the  resistance  of  bars  which 
have  had  the  surface  metal  planed  off  to  different  depths. 

The  thin  bars,  %"  and  ^"y  were  very  hard  throughout,  and  the  metal 
at  the  corners  was  white  and  silvery.  The  thicker  bars  showed  gray 
metal,  with  fine  granulation  next  the  surface,  which  gradually  changed 
to  coarser  metal  towards  the  center. 

The  highest  modulus  of  ruptt^re  is  found  in  the  thinner  bars.  The 
variations  in  strength  become  less  conspicuous  as  the  depth  increases. 

The  dressed  bars  show  greater  uniformity  of  results,  and  an  increase 
in  strength  over  corresponding  bars  of  their  original  thickness. 

The  removal  of  defective  surface  metal  favors  the  employment  of 
dressed  bars. 


r         "■         1 

The  formulas  employed  in  computing  the  maximum  fiber  straiu  and 
the  modulus  of  elasticity  were  as  follows : 


3  P  1  „     R  P 


R=OK,l~2  E=i: 


where 


2bd»  ^-^edJ 

P=load  in  pounds  applied  at  middle. 

1  =length  between  end  supports  in  inches. 

b  =ibreadth  in  inches. 

d  =depth  in  inches. 

J=defiection  at  middle  in  inches. 
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No.  5. 
The  following  bars  were  too  hard  at  the  edges  to  plaue  : 

(r  bar.) 

Breadth,  3''.03. 

Depth,  '^40. 

One  edge  very  rough,  where  the  attempt  was  made  at  planing. 


Applied  loads. 

Defleotioii. 

Deflection 

set 

1 

Remarks. 

• 

• 

T***^!       Maximum 
^®*^     fiber  Btnln. 

1 

Poundi. 
27 
54 
81 
108 
135 
162 
189 
215 
242 
269 
206 
823 
850 
877 
404 
431 
458 
485 
512 
539 
566 

2,000 
4.000 
6,000 
8,000 
10.000 
12.000 
14,000 
16,000 
18,000 
20,  COO 
22,000 
24,000 
26, 000 
28.000 
30,000 
32,000 
34,000 
86,000 
88, 000 
40,000 
42,000 
48,400 

Inch. 

0. 

.0309 
.0628 
.0939 
.1120 
.1501 
.1772 
.2081 
.2860 
.9672 
.8045 
.8318 
.8625 
.8956 
.4302 
.4780 
.5038 
.5375 
.5760 
.6100 
.0428 

Inch. 
Oi 

Initial  load. 

S  =  16.271,000  between  10,000  and  20,000  pounds. 

Ultimate  strength.                                  * 

.0060 

.0188 

."om 

.'054i' 

633 

Fractured  V  from  the  middle.    Appearance  uniformly  lii;e  granular, 
with  white  spots  at  corners  of  bar. 
Snapping  sounds  were  frequently  heard  near  the  close  of  the  test. 
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'  No.  6. 

Breadth,  2".96.  (^"  ***'^-) 

Depth,  ".36. 

One  edge  very  rongh  where  the  attempt  wan  made  at  plaoing. 


AppUedkadi. 

D^intlOD 

.^ 

ToUL 

Uuliliaiii 
Bbwitnln. 

"■a 
I 
i 
Is 
i 

KB 

•ffi 

410 

MS 

Intk. 
.IMS 

:!!S 
:i 

.1003 

:i 

.UIO 
.MIO 

iMk. 
0. 

iBituii<»d. 

1 

:i^- 

1 

X  -  18,MI,<W(>  betWMD  1I).BN  ud  »,000  poimd*. 

.ioM 

.OM 

8»ppln«lo«ML 

.•no 

Ultlnale  MiMcUi. 

Fraclnred  at  the  middle.    Fine-grained.    White  metal  at  the  ( 
".2  deep. 


Breadth,  3".O0. 


No.  7. 
{ j"  bar.) 


Depth,  '^61. 


Oneedi 


Ige  very  rough  wh^  attempt  was  made  to  plane  it. 


Applkdk.^ 

DoflMtlOD. 

■at. 

1 

TotaL 

flbuMnln. 

Bemuka.                                 i 

IM 

360 
SOS 

%: 

020 
Mi 

■50 

OH 

ii 

ii! 

BffT 

1,0S8 

tooo 

^ODO 

i 

18.000 

ie;ooo 

» 

ass 

« 

*2.OP0 

r- 
■1 

.1000 

:3? 

.2300 

■s 

■.87*S 
.3tlM 
.4!S3 
.4M0 

1 

/Mk. 

lul^lo^                                                          . 

B=ie,C01,000  bMwMB  10,000  >ad  9t.0DO  pooDd*. 

mtlmal*  itnpgUu 

.0017 

.0120 

.0800 

.0581 

Fine  close-grained  fraotnre.    Traces  of  white  metal  at  the  comeis. 
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Breadth,  3'^04. 
Depth,  ''.50. 


Applied  loads. 


TotoL 


42 
M 
127 
160 
211 
258 


838 

880 
422 
484 

807 
540 
601 


676 
718 
760 
802 
844 
887 
026 


MaTJwmm 
fiber. 


2,000 
4,000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
86,000 
88,d00 
40,000 
42,000 
44.110 


Defleotlim. 


Inch. 

0. 

.0265 
.0510 
.0745 
.0008 
.1802 
.1530 
.1786 
.2056 
.2845 
.2670 
.2988 
.8280 
.8510 
.8820 
.4105 
.4482 
.4860 
.5208 
.5685 
.6010 


No.  8. 
{y'  bar.) 


Deflection 
set. 


In$h, 
0. 


0001 


,0178 


.067Q 


Bemsrks. 


Initislloftd. 


B  s  15,288,000  between  10,000  and  20,000  pounds. 


Snapping  sound. 


Ultimate  strengtli. 


Fine  close-grained  fracture.    White  iron  at  corners. 


No.  9. 

(I''  bar.) 
Breadth,  2''.90. 

Depth,  ''.61.  ^ 

One  edge  very  rough  where  planing  waa  attempted. 


Applied  loads. 


TotaL 


P<nmdi. 

60 

120 

180 

240 

800 

860 

420 

480 

540 

600 

650 

710 

779 

839 

899 

959 

1,019 

1,079 

1,189 

1,199 

1,259 

1,819 


ICazlmnm 
fiber  strain. 


2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84^000 
86,000 
88,000 
40,000 
42,000 
44.000 


Deflection. 


JfUh, 

0. 

.0283 
.0410 
.0561 
.0765 
.0948 
.1140 
.ld45 
.1535 
.1732 
.1956 
.2165 
.2370 
.2501 
.2K81 
.8110 
.3306 
.3560 
.3847 
.4152 
.4309 


Deflection 

Mt. 


Inch. 
0. 


.0091 


.0135 


.0266 


.0509 


Bemarks. 


Initial  load. 


E  =  17,148,000  between  10,000  and  20,000  pounds. 


Snapping  sound. 


Ultimate  strength. 


Fine  close-grained  metal.    White  iron  at  comerSi 
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TESTS   OF   IRON   AND   STEEL. 


No.  10. 

Breadth,  2".98.  (!'' bar.) 

Depth,  '^64. 

One  edge  very  roagh  where  planing  was  attempted. 


Applied  loads. 


Total. 


Mftximnm 
fiber  ttrain 


Powndt. 

68 
136 
203 
271 
839 
407 
479 
942 
610 
678 
746 
814 
882 
049 
1.017 
1,085 

1. 1:>3 

1,221 
1,288 
1,856 
1,390 


2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
84.000 
86,000 
88,000 
40,000 
41,020 


Deflection. 


Ineh. 

0. 

.0194 
.0887 
.0515 
.0700 
.0910 
.1080 
.1290- 
.1487 
.1691 
.1982 
.2185 
.2860 
.2608 
.2846 
.8120 
.8878 
.8641 
.8942 
.4287 


Deflection 
set. 


Jmft. 


0. 


0026 


0081 


,0284 


0928 


BemarkB. 


Initial  load. 


£=16,000.000  between  10,000  and  20,000  Iba, 


iritimate  strenjKth. 


Fractured  1"  from  middle,  at  Hmall  defective  spot  on  tension  side. 
Pine,  close-grained  appearance. 


Breadth,  2''. 
Depth,  ''.74. 
Edges  planed.     ^ 


No.  11. 
(S''  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

Bemarks. 

Total. 

Maxlmvm 
Aber  strain. 

Pounds. 

61 

122 

182 

243 

804 

865 

426 

487 

548 

608 

669 

730 

791 

852 

913 

978 

1.034 

1.095 

1.156 

1.217 

1,278 

1,290 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
84,000 
86,000 
88.000 
40,000 
42.000 
42,410 

Ineh, 

0. 

.0171 
.0326 
.0481 
.0618 
.0806 
.0978 
.1149 
.1329 
.1508 
.1748 
.1918 
.2121 
.2338 
.2548 
.2785 
.8018 
.8273 
.8938 
.8858 
.4220 

Ineh. 
0. 

Initial  load. 

• 

E=l«,  271, 000  between  10, 000  and  20, 000  ponnda. 

.0018 

1 

.0110 

1 

1 

1 
1 

1 

.0278 

Ultimate  strength. 

.'0589* 

Fractured  opposite   middle  bearing.     Appearance  fine,  granular; 
coarser  center. 


TESTS  OF   lEON  AND   STEEL. 


Breadtb,  2"  .00. 
Deptb,  ".77. 
Edges  planed. 


(3"  bar.) 


Appll«llo.d*. 

Deacotion. 

DcflMtlOD 

BxnukiL 

Xotol. 

Uulmnni 
aberttnJii. 

AXMdf. 

m 

IM 

m 

627 

BU 

taa 

S 

923 
l.OU 

tli! 

1.3S3 
1.SM 

i 

20^000 

11 

t2,:M 

:oi48 

-O-iVT 

!o«oa 
.ins 

'■'§. 

'.mo 

'.ma 

.81W 

'.»m 

.0 

B=1S.:3T,I»0  betWHD  10,000  mud  M,  MO  pounds 

.MOT 

.oiei- 

.OJM 

Fractared  opposite  middle  beariog.     Appearance  fine,  granular ; 
coarser  center. 


Breadth,  2",00. 
Depth,  ".99. 
Edges  planed. 


No.  13. 
( V  bar.) 


AppIUdl.^ 

ToUl. 

.sss 

Pevndt. 
100 

827 

at 
«a 

tea 

l.OHS 
1,108 
l.»07 

lisu 
lieso 

3.000 

iJiSS 

isIdoo 

H,000 

'S 
Iz 
IE 

13,130 

Imh. 

.0331 
.0721 
.0081 

.loai 

:i!S 

:ii 

'f 

iDltUhMd. 

B  .  14.128,000  between  10,000  end  20,000  poondt. 
TJIUmete  atreoKtli- 

.0011 

.am 

.0111 

Fractared  at  blow  holes  -^"  deep  on  tension  side  nearly  opposite  the 
middle  beariog.  The  fractared  saiface  otherwise  fine  granular;  increas- 
ing in  coarseness  towards  the  center. 
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Breadth,  2''.00. 
Deptb,  1''.02. 
Edges  planed. 


TESTS  OF   IRON  AND   STEEL. 
No.  14. 

{V  bar.) 


Applied  loads. 

Defleotion. 

Deflecdon 
set. 

Bemarks. 

Total. 

Maxlmniu 
fiber  ttnin. 

FoundM. 

116 

231 

847 

462 

578 

094 

809 

925 

1,040 

1,156 

1,272 

1,887 

1,503 

1,619 

1,784 

1.850 

1,965 

2.081 

2.197 

2,812 

2,848 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
84,000 
36,000 
88,000 
40,000 
40.640 

IndL 

0. 

.0117 
.0280 
.0347 
.0478 
.0611 
.0734 
.0870 
.1005 
.1148 
.1300 
.1442 
.1598 
.1758 
.1981 
.2>27 
.2300 
.2489 
.2710 
.2948 

Inch. 
0. 

Initial  lo4d. 

E  B  15.488,000 :  between  10,000  and  20.000. 

Ultimate  strength. 

.0030 

.•••>••>•■ J. 

.0088 

.0205 

.0496 

Fractured  at  middle.    Appearance  fine  granular,  coarser  center. 


Breadth,  2".Q0. 
Depth,  1''.28. 
Edges  planed. 


No.  15. 
(li"  bar.) 


Applied  load«. 

Deflection. 

Deflection 
set. 

Bemarks. 

TotaL 

Maxlmnin 
fiber  strain. 

Pound*. 

182 

864 

546 

728 

910 

1,092 

1,274 

1,456 

1,639 

1,821 

2.003 

2,185 

2.867 

2,549 

2,731 

2,913 

8,095 

8,277 

8,459 

8,602 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
80,000 
88,000 
89.590 

Inch, 

0. 

.0097 
.0192 
.0200 
.0380 
.0401 
.0501 
.0708 
.0812 
.0926 
.1051 
.1170 
.1300 
.1431 
.1580 
.1735 
.1808 
.2071 
.2255 

Inch, 
0. 

Initialload. 

E  - 15,238,000;  between  10,000  and  S0>,000  pounds. 

Ultimate  strencth. 

.0080 

.'6085" 

.'dios" 

Fractured  at  middle.    Appearance  fine  granular,  coarser  center. 


Breadth,  2''.00, 
Depth,  V\SO. 
Edges  planed. 


TESTS   OP   IRON   AND   STEEL. 

No.  16. 
{1^'  bar. 
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Applied  loads. 

DefleotloD. 

a 

Deflection 
Bet. 

TotaL 

Mazimam 
fiber  Htraln. 

Poundt, 

188 
376 
563 
751 
939 
1,127 
1,315 
1,502 
1,690 
3,878 
2,066 
2.253 
2,441 
2,629 
2,817 
8,005 
3,193 
8,880 
8,568 
8,756 
8,884 

2,000 
4,000 
6.000 
8,000 
10.000 
12,000 
14, 000 
16. 000 
18,000 
20, 000 
22,000 
24,000 
26. 000 
28,000 
30.000 
32,  000 
84,000 
36.000 
88, 000 
40.000 
41,870 

Inch. 

0. 

.0091 
.0182 
.0377 
.0376 
.0186 
.0569 
.0678 
.0780 
.0890 
.1012 
.1124 
.1248 
.1383 
.1605 
.1640 
.1780 
.1938 
.2087 
.2281 

Ineh. 
0. 

Initial  load. 

E  - 16,000,000  between  10.000  and  90,000  pounds. 

• 

Ultimate  streogth. 

.0030 

.0085 

.0185 

Fractured  at  middle.    Appearance  fine  granalar,  coarser  center. 


Breadth,  2''.00. 
Depth,  V'M. 
Edges  planed. 


No.  17. 
m''  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set 

Bemarks. 

Total. 

Maximam 
fiber  strain. 

Poundt. 
267 
534 
801 
1,068 
1,835 
1,602 
1,869 
2,186 
2,403 
2,670 
2,937 
8,204 
8,471 
8,738 
4,005 
4,272 
4,530 
4,806 
4,880 

2,000 
4,000 
6,000 
8,000 
10,000 
12, 000 
14,000 
16, 000 
18,000 
20, 000 
22,000 
24,000 
26, 000 
28,000 
30,000 
32,000 
84,000 
86,000 
86,560 

Inoh, 

Ol 

.0092 
.0193 
.0272 
.0360 
.0451 
.0540 
.0625 
.0720 
.0815 
.0918 
.1022 
.1184 
.1248 
.1870 
.1503 
.1650 
.1805 

Ineh. 
0. 

Initial  load. 

E  =  15, 400, 000  between  10,000  and  20,000  ponnde. 

Ultimate  strength. 

.ooai 

.0095 

.0201 

Fractured  2^"  from  middle  of  bar,  at  defective  metal  on  the  tension 
side,  ^^"  deep  x  1''.00  long.    Appearance  granular;  coarser  center. 

S.  Ex.  36 74 
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Breadth,  2''.00.- 
Depth,  1".62. 
Edges  planed. 


TESTS   OF   IRON   AND   STEEL. 
Ko.  18. 

(li''  bar.) 


1 


Applied  loadi. 

DefleotioxL 

Deflection 
eet 

RemarVi. 

• 

Total 

Hazimnm 
flb«r  BtnUn. 

Poundi. 
257 
613 
770 
1,027 
1,284 
1.640 
1,797 
2,054 
2,811 
2,667 
2,824 
8,081 
8,338 
8,094 
3,851 
4,108 
4,865 
4,621 
4,878 
4,052 

2,000 
4,000 
6,000 
8,000 
10,000 
12, 000 
14, 000 
16,000 
18. 000 
20,000 
22,000 
24,000 
20,000 
28,000 
80.000 
82, 000 
84,000 
36,000 
38,000 
88,500 

Inch. 

0. 

.0082 
.0170 
.  0251 
.0340 
.0420 
.0510 
.0606 
.0700 
.0800 
.0900 
.1015 
.1130 
.1248 
.1381 
.1538 
.1680 
.1841 
.2016 

IndL 
0. 

TnltialloAd. 

£=16.288,000,  between  10,000  and  20,000  ponnda. 

Ultimate  strengtiL 

.0080 

.0084 

.0210 

Fractured  at  the  middle,  at  defective  spot  %"  long  x  f^'  deep  on  ten- 
sion side.    Appearance  fine  granular;  coarser  center. 


Breadth,  2".00. 
Depth,  r'.76. 
Edges  planed. 


No.  019. 
(IJ''  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

"RemarVa. 

Tnfjii       Maximum 
To*^     fiber  strain. 

1 

1 

Poundi. 
340 
661 
1,021 
1,361 
1, 702 
2, 042 
2,  382 
2, 722 
3,063 
3,403 
3,743 
4.084 
4,424 
4.764 
5, 105 
5.445 
5,785 
6.048 

2,000 
4,000 
6,000 
8,000 
10,000 
12,  000 
14, 0(tO 
•16. 000 
18,  000 
20, 000 
22,  000 
24.  000 
26,  000 
28, 000 
30,  000 
82,  0<10 
34,  000 
85,  550 

Inch, 

0. 

.0070 
.0147 
.0221 
.0300 
.  0382 
.04(J4 
.0545 
.  0632 
.0721 
.0808 
.0902 
.1005 
.1100 
.1228 
.1345 
.1480 

Inch, 
0. 

Initial  load. 

B= 14,768,000.  between  10,000  and  20.000  poanda. 

Ultimate  strength. 

.0023 

.0072 

.0185 

Fractured  f '  from  middle  of  bar.    Slight  defect  in  metal  on  tension 
side.    Appearance  fine  granular  j  coarser  center. 


Breadth,  2".00. 
Depth,  1''.75. 
Edges  planed. 


TESTS   OP   IRON   AND   STEEL 

No.  20. 

{1^"  bar.) 
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AppUed^loadB. 

Defleotion. 

Befleotion 
set. 

Bemarkfl. 

Total 

Mftxlmam 
flb«r  attain. 

Pounds. 
840 
681 
1,021 
1,361 
1,702 
2.042 
2,882 
2.722 
8,063 
8.403 
8.743 
4,084 
4,424 
4,764 
6,105 
5,445 
6.785 
6,880 

2,000 
4,000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
84.560 

Ineh. 

0. 

.0071 
.0140 
.0215 
.0291 
.0361 
.0450 
.0520 
.0610 
.0711 
.0809 
.0916 
.1020 
.1135 
.1248 
.1390 
.1520 

Insh, 
0. 

Initial  load. 

S-16.238,000,  between  10,000  and  20,000  ponnds. 

m 

Ultimate  strength. 

.C019 

.0070 

.0196 

Fractured  at  middle.   Slight  defeot  in  metal  on  tension  side.   Appear- 
ance fine  granular;  coarser  center. 


Breadth,  2".00. 
Depth,  2''.03. 
Edges  planed. 


No.  21. 
{2"  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

Bemarka. 

Totol. 

Maximam 
fiber  strain. 

Pounds. 
458 
916 
1,374 
1,832 
2,290 
2,748 
3,205 
3,663 
4, 121 
4.579 
5,037 
5,495 
5.953 
6,411 
6,869 
7,327 
7,785 
8,200 

2,000 
4,000 
6,000 
8.000 
10.000 
12,000 
14.000 
16,000 
18,000 
20.000 
22,000 
24.000 
26. 000 
28,000 
80,000 
82,000 
34.000 
35.830 

Jneh. 

0. 

.0038 
.0118 
.0195 
.0267 
.0643 
.0423 
.  0500 
.0580 
.0663 
.0751 
.0843 
.0939 
.1038 
.1143 
.1200 
.1375 

Ineh. 
0. 

Initialload. 

E=sl3,913,000.  between  10,000  and  20,000 pounds. 

Xntiraate  strength. 

-^0008 

.'ooib"* 

.0161 

Fractured  at  middle.    Appearance  fine  granular  ^  coarser  center. 
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Breadth,  2'^00. 
Depth,  2".0O. 
Edges  planed. 


TESTS  OF  IBON   AND  STEEL. 
No.  22. 
'     {2"  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

• 

Bemarks. 

Total. 

Maximnm 
fiber  strain. 

Poundt. 

445 
889 
1, 334 
1,778 
2,223 
2,667 
8, 112 
8,556 
4,001 
4,445 
4,890 
6,334 
6,779 
6,223 
6,668 
7,112 
7,6OT 
8,001 
6,805 

2,000 
4,000 
6.000 
8.000 
10.000 
12,  000 
14,000 
16,000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
80.000 
32,000 
84,000 
86,000 
87, 870 

Inch, 

0. 

.0079 
.0159 
.  0247 
.0331 
.0426 
.0494 
.0581 
.0660 
.0744 
.0835 
.  0922 
.1015 
.1102 
.  1205 
.1322 
.1435 
.1562 

In/ch, 

0. 

Initial  load. 

E  =  13.620,000  between  10,000  and  20,000  pounds. 

■ 

tJltifflate  Btrengtlu 

.0038 

.0097 

*"**"**••"** 

.0207 

The  following  bars  were  dressed  all  over: 


No.  23. 
(2"  bar  planed  down  to  1%"  thick.) 


Breadth,  2".00. 
Depth,  1".75. 


Applied  loads. 

Deflection. 

Deflection 
set. 

Kemarks. 

Total. 

Maximnm 
fiber  strain. 

Poundt. 
340 
681 
1,021 
1,361 
1,702 
2,042 
2,382 
2,722 
8,063 
8,403 
8,743 
4,084 
4,424 
4,764 
6,105 
6,445 
6,785 
6,125 
6,466 
6,600 

2,000 
4,000 
6.000 
8,000 
10,  000 
12,  000 
14,  000 
16.  000 
18, 000 
20,  000 
22, 000 
24,  000 
26, 000 
28, 000 
80, 000 
82,000 
84,000 
86, 000 
88,000 
88,790 

Inch. 

0. 

.0070 
.0138 
.0210 
.0290 
.0371 
.0458 
.0547 
.0640 
.0740 
.0835 
.0945 
.1055 
.1170 
.1293 
.1445 
.1565 
.1726 
.1910 

Inch. 
0. 

InitUl  load. 

E  — 14,117,000  between  10,000  and  20,000  pounds. 

.0026 

.0088 

.0224 

Ultimate  strengtli. 

Fractured  at  middle.    Appearance  fine  grannlar ;  coarser  center. 


TESTS   OP   IRON   AND   STEEL. 
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No.  24. 

(2''  bar  planed  down  to  1|''  thick.) 


Breadth,  2'^00. 
Depth,  r'.76. 


AppUed  loads. 

Deflection. 

Deflection 
set 

Bemarks. 

Total. 

Maxlmnm 
fiber  strain. 

Pound*. 
844 
688 
1.033 
1,877 
1,721 
2,066 
2,409 
2,764 
8,098 
8,442 
8,786 
4,130 
4,475 
4,819 
6,163 
6.507 
5,851 
6,196 
6.540 
6,838 

2,000 

4.000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18, 000 

20.000 

22,000 

24,000 

26.000 

28,000 

-      30, 000 

32,000 

84,000 

86,000 

88,000 

89,740 

IncK 

0. 

.0071 
.0134 
.0207 
.0284 
.0365 
.044f 
.0531 
.0621 
.0713 
.0812 
.0913 
.1022 
.  1147 
.1255 
.1384 
.1523 
.1670 
.1839 

Jndi. 
0. 

Initial  load. 

E  s  14,769,000  between  10,000  and  20,000  pounds. 

Ultimate  strength. 

- 

.0024 

.0086 

.0213 

Fractared  at  middle.    Appearance  fine  granular;  coarser  center. 


Breadth,  2''. 
Depth,  1".50. 


No.  25. 
(2"  bar  planed  down  to  IJ''  thick.) 


Applied  loads. 

Defieotion. 

Deflection 
set. 

Total. 

• 

Maxinram 
fiber  strain. 

Remarlcs.    ^ 

Poundi. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2.000 
2,250 
2,500 
2,750 
8,000 
3,250 
8,500 
8,760 
4,000 
4,250 
4,600 
4,760 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18, 000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
34.000 
36,000 
88.000 

Inch. 

0. 

.0079 
.0161 
.0243 
.0338 
.0432 
.0529 
.0031 
.0740 
.0848 
.0962 
.1089 
.1215 
.1353 
.1600 
.1656 
.1822 
.2010 
.2220 

IncK 
0. 

Initial  load. 

.0030 

• 

E  =  14,840,000  between  10,000  and  20,000  pounds 

' 

.0109 

.0261 

4, 990    1        39. 920 

Xntiniate  strength. 

1 

Fractured  at  middle.    Appearance  fine  granular ;  coarser  center. 
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No.  26. 

{2"  bar  planed  down  to  I'^SO  thick.) 


BreadtL,  2".00. 
Depth,  1".50. 


Applied  loads. 

Deflection. 

Befleotion 
set. 

Bemarks. 

TotaL 

Maximnm 
fiber  strain. 

Pounda. 
250 

too 

750 
1,000 
1,250 
1,500 
1.  750 
2,000 
2,250 
2,5(K) 
2,750 
3,000 
8,250 
8.500 
8,750 
4.000 
4.250 
4, 500 
4,750 

2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
82,000 
84,000 
86,000 
88,000 

Inch, 

a 

.0070 
.0162 
.0251 
.0342 
.0448 
.0541 
.0645 
.0758 
.0870 
.0001 
.1118 
.1242 
.1388 
.1580 
.1700 
.1880 
.2071 

JfidL 
0. 

Initial  load. 

E  =  14,328,000  between  10,000  aDd.20.000  poands. 

Ultimate  strength. 

.0080 

.0110 

.0250 

Fractured  at  middle*    Appearance  fine  granular;  coarser  center. 


No.  27. 
(2"  bar  planed  down  to  \\"  thick.) 


Breadth,  2"M. 
Depth,  v. 25. 


Applied  loads. 

Befleotion. 

Defleotion 
set 

* 

Remarlu. 

Total. 

Mazimnm 
fiber  strain- 

Poundi, 

174 

347 

621 

604 

868 

1,042 

1,215 

1.880 

1,563 

1,786 

•1,010 

2,083 

2,267 

2,431 

2,604 

2,778 

2,052 

8,125 

8,200 

2,000 
4,000 
6,000 
8,  COO 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
80,000 
82.000 
84,000 
86,000 
87,000 

Inch, 

0. 

.0005 
.0105 
.0208 
.0421 
.0588 
.0655 
.0778 
.0018 
.1060 
.1210 
.1368 
.1531 
.1710 
.1000 
.2115 
.2320 
.2582 

Jneh. 

a 

Initial  load. 

E  =s  14,328,000  between  10,000  aad  20,000  ponnds. 

* 

Ultimate  strength. 

.0026 

.'6i20  ' 

.08a 

Appearance  of  fractare  uniform  granular. 
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Ko.  28. 

(2''  bar  planed  down  to  1^"  thick.) 
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Breadth,  2'^00. 
Depth,  1".26. 


Applied  loads. 

1 

Deflection. 

Deflection 
set 

Bemarks. 

TotaL 

Maximam 
fiber  strain. 

Poundi. 

176 

863 

628 

706 

882 

1,058 

1,285 

1,411 

1,688 

1,764 

1,940 

2,117 

2,293 

2,470 

2,646 

2,822 

2,999 

8,176 

8,846 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26, 000 
28,000 
80, 000 
82,000 
84,000 
86,000 
87,940 

Inch, 

0. 

.0089 
.0190 
.0306 
0421 
.0543 
.0665 
.0789 
.0930 
.1072 
.1210 
.1380 
.1544 
.1728 
.1918 
.2182 
.2846 
.2610 

Inch. 
0. 

Initial  load. 

B  — 18,620,000  between  10,000  and  20,000  pounds. 

Ultimate  strength. 

.0031 

.0119 

.0819 

Appearance  of  fracture  uniform  granular. 
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36.— LIST  OF  TESTS  HADE  FOB  PBIVATE  PAETIES  DUEIHO  FISCAL 
YEAE  FEOH  JULT  1,  1884,  TO  JUNE  30,  1885. 


Date. 


1884. 

July  2 

2 

2 

2 

23 

Aug.  26 

27 

27 

28 

28 


Sept. 


80 

1 
1 
2 
2 
2 


2 

2 

3 

8 

4 

5 

6 

8 

23 

Oct.  13 

24 

80 

1 

6 

10 

13 

14 

18 

6 


Soy. 


Deo. 


10 

15 

20 
24 
27 

29 
1886. 
Jan.  0 

16 
16 
17 
21 
22 
26 
28 
Feb.  2 
19 
20 

25 
26 


28 
.  5 
6 


MateriaL 


2  wroufrht-tron  bars 

3  coat-iron  and  steel  bars. . 

1  piece  robber  belt 

2  wrought-iron  bars 

Coapling  nut  and  shackle. 

8  wrougTit-iron  bars 

1  wrought-iron  bar 

1  eye  bar 

2  eye  bars 

3  eye  bars 


2  eye  bars. 


1  st«el  colnmn 

2  stone  cubes 

1  piece  angle  iron. . . 
5  pieces  steel  plate. . 
4  pieces  boiler  plate. 


3  pieces  belting 

Lewis  from  stone  cube. . . 
12  wrought-iron  bars 

1  wrought-iron  bar 

17  wrought-iron  bars 

33  wTOugb t-iron  bars 

2  granite  cubes 

2  pieces  wire  rope 

2  car  couplings 

4  cast-iron  bars 

1  steel  bar 

29  steel  bars 

4  steel  bars 

15  steel  bars 

5  pieces  shafting 

1  eyo  bar 

3  wrought-iron  plates — 

2  eyo  bars 

1  met.  splice 


8  pieces  composition 
8  pieces  cast  iron .... 


1  met  splice 


3  wrought-iron  plates. 

2  pieces  marble 

Met.  splice 


1  eye  bar 

1  met.  splice 


4  steel  plates 

2  pieces  cast  iron 

4  steel  plates 

8 wrought-iron  plates.. 
2  pieces  marble 

1  wrought-iron  plate ... 

8  pieces  steel 

14  wrought-iron  plates. 
4  roller  skates 

2  met.  splices 


4  eye  bars... 
1  met.  splice 


Smet  splice 

19  wrought-iron  plates. 
4piece8iron...^ 


Per  whom  tested. 


Name. 


Atlantic  Works 

Taunton  Locomotive  Works. 

Hall  Rubber  Co 

Detroit B.  andLCo 

South  Boston  Iron  Works  . . 

Detroit  B.  and  L  Co 

do 

Fitchbur^  B.  B.  Co 

New  Jersey  Steel  and  Iron 
Co. 

Boston  Hoosao  Tunnel  and 
W.  Rwy. 

C.  Shaler  Smith 

NorcrossBros 

Jessie  Til  rt^U 

William  Allen  &  Sons 

Philadelphia  Water  Depart- 
ment. 

Talcott  &  Bodlong 

£.  Cunroy  6c  Co 

The  Burden  Iron  Co 

Hoosao  Tunnel  D.  and  E.  Co. 

Norway  Steel  and  Irrm  Co. . . 

do 

NorcrossBros 

R.  B.Forbes 

McConway,  Torley  &  Co 

P.  C.  Holmes  (feCo. , 

E.  D.Leavitt,  jr 

Pennsylvania  R.  B.  Co 

do 

do 

Progress  Machine  Co 

Boston  and  Maine  R.  R.  Co. . 

George  O.  Wales  &  Co 

Stevens  Inst.  Tech 

Met.  Splice  Manufacturing 
Co. 

Taunton  Copper  Manufact- 
uring Co. 

P.  C.  Holmes  &  Co 


Met.  Splice  Manufaotnring 

Co. 

Charles  G.  Darrack 

Saint  Lawrence  Marble  Co. . 
Met.  Splice  Manufaoturhig 

Co. 
George  S.  Morison 


Met.  Splice  MaouAiotaring 

Co. 

Lloyd  &Symes 

P.  C.  HoJ-nos  &Co 

E.  D.  Leavitt,  Jr 

The  Burden  Iron  Co 

Saint  Lawrence  Marble  Co. . 

The  Burden  Iron  Co 

Allston  Steel  Wheel  Co 

Soloay  Process  Co 

Knapp  Shade  Roller  Co 

Met.  Splice  Manufactarmg 

Co. 
Troy  and  Greenfield  B.  R... 
Met.  Splice  Mannfiiotaring 

do 

The  Burden  Iron  Co , 

C.  E.Cotan 


City. 


East  Boston  . 

Taunton 

Boston 

Detroit 

South  Boston 

Detroit 

...do 

Boston 

...do 

Trenton 


Saratoga  Springs. 


Saint  Lonis . . 

Boston 

....^0. ....... 

Worcester... 
Philadelphia. 


Providence 

Boston 

Troy 

Boston 

South  Boston . 

...do 

Boston , 

Milton 

Pittsburgh 

Gardiner 

Cambridgeport . . . 

Altoona 

...do , 

...do 

New  York 

Boston 

.-  do 

Hoboken 

Boston 


Taunton . 
Gardiner 
Boston... 


Philadelphia. 
Gouvemenr . 
Boston 


New  York 
Boston  ... 


...do 

Gardiner 

Cambridgeport .. 

Troy , 

Gouvemenr 

Troy 

Allston 

Syracuse 

Boston 

....do , 


North  Adams. 
Boston 


....do 

Troy 

George's  County. 


State. 


Mass. 

Mass. 
Mass. 
Mich. 
Mass. 
Mich. 
Mich. 
Mass. 
Mass. 
N.J. 

N.Y. 

Mo. 

Mass. 

Mass. 

Mass. 

Pa. 

R.L 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

Me. 

Mass. 

Pa. 

Pa. 

Pa. 

N.Y. 

Mass. 

Mass. 

N.J. 

Mass. 

Mass. 

Me. 

Mass. 

Pa. 
N.Y. 

Mass. 

N.Y. 

Mass. 

Mass. 

Me. 

Mass. 

N.Y. 

N.Y. 

N.Y. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 


N.Y. 
Md. 
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Bate. 

MaterlaL 

1 

Por  whom  tested. 

Kame. 

City. 

State. 

1885. 

Mar.  12 

12 

21 

Apr.  14 

June 13 

13 

13 

13 

2  eve  bars 

Henderson  Biidgo  Co 

A.  C.Wall 

Pittsbnrgh 

Hallowell 

Pa. 

Me. 

N.Y. 

P.Q. 

Me. 

Me. 

Mass. 

Pa. 

1  piece  steel  nlate 

4  wrought-iron  plates 

3  eve  bars 

The  Borden  Iron  Oo 

Dominion  Bridge  Co 

Georee  W.  Reed 

Trov 

Montreal ......... 

1  niece  steel  plate 

Hallowell 

do 

C.  G.  Wall 

....do  . ............ 

2  pieces  steel  plate 

1  steel  bar 

Goortco  F.  Coohnower  &  Co. 
Cambria  Iron  Co ............ 

Boston ............ 

Johnstown 

INDEX. 


Pago. 

Axles,  locomotive  tender 1007 

Boilerplate,  unaunealed  O.  H.  steel 1122 

Bricks: 

Common  hard  burnt 1139,1148 

Face : 1142 

Tabulation  of  results 1158 

Brick  work  and  concrete 1092 

Cast  i  ron  from  Water  to  wn  Arsenal  Foundry  for  shot  and  shell 701,7  07 

Cast-iron  transverse  tests 1162 

Cast-steel  trial  cylinder 666 

Bursting 693 

Compression 686 

Tension 667 

Transverse 690 

Tabulation 699 

Columns,  wrought-iron  latticed 1129 

Cordage,  hemp  andmanila «. 1110 

Made  at  Boston  navy-yard : 

Details  of  hemp 1110 

Details  of  hemp,  Russia 1111 

Details  of  hemp,  Bussia,  bolt-rope 1113 

Details  of  manila 1114 

Purchased  by  Navy  Department 1116 

Details  of  hemp 1116 

Details  of  hemp  bolt-rope 1116,1119 

Details  of  manila 1120 

Tabulated  results.. 1121 

Cotton  cloth 1127 

'Channel  bars,  10-inch  steel 1088 

Cruisers,  United  States  Navy,  steel  from  shafts  of: 

Bemarks 944 

Atlanta 956 

Boston 945 

Chica^ 967 

Dolphin,  second  shaft 997 

Tabulation  of  results 1004 

Gun  specimens: 

Breech  mechanism  forgings 599 

6-inch  rifle,  United  States  Navy  Department 625 

6i-inch  Mann  gun : 

Breechhoop 631 

Retaining  ring 634 

Side  straps 637 

Transom 638 

8-inch  converted  rifles : 

Tube  No.   1 9 

Tube  No.   2 15 

Tube  No.   3 21 

Tube  No.   4 ^ 27 

TubeNo.   5 35 

Tube  No.   6 44 

TubeNo.   7 54 

TubeNo.   8 60 

TubeNo.   9 71 

TubeNo.  10 77 

TubeNo.  11 85 

1179 
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Gim  Bpecimens — Contiuned.  . 

8-111  ch  converted  rifles — Continued. 

Tube  No.  12 91 

Tube  No.  13 101 

Tube  No.  14 *        111 

Tube  No.  15 122 

Tube  No.  16 133 

Tube  No.  17 139 

Tube  No.  18 153 

Tube  No.  19 159 

Tube  No.  20 i 165 

Tube  No.  21 171 

Tube  No.  22 177 

Tube  No.  23 183 

Tube  No.  24 189 

Tube  No.  25 .' 195 

Tube  No.  26 201 

Tube  No.  28 207 

Tube  No.  29 213 

Tube  No.  30 219 

Tube  No.  31 , 225 

Tube  No.  32 235 

Tube  No.  33 241 

Tube  No.  34 247 

Tabulation '. 253 

8-inch  steel  B.  L.  rifle,  experimental  section '. 259 

Hoop  Ax,  before  hooping 291 

Hoop  Ax,  after  unhoopiug 299 

Hoop  Bx,  before  hooping 303 

Hoop  B»,  after  unhooping 307 

Jacket,  before  hooping ^ 273 

Jacket,  after  unhooping 285 

Tube,  before  hooping * 259 

Tube,  after  unhooping 269 

Tabulation 313 

8-inch  steel  B.  L.  rifle 315 

Breech  block 395 

Breech  block,  after  retreatment  in  oil 397 

Bronze  console 399 

Hoop  As 353 

Hoop  Aft,  after  retreatment  in  oil 357 

Hoop  Ae 366 

Hoop  All .' 359 

Hoop  All,  second  hoop 3t>9 

HoopB.2 372 

Hoop  B3 375 

H00PB4 381 

Hoop  Cx,  hammered :.-.  385 

Hoop  C4,  hammered : 387 

Hoop  Dx,  hammered ' 390 

Jacket,  Whitworth 327, 34:? 

Trunnion -hoop,  Whitworth 392 

Tube,  Whitworth 317,337 

Tabulation 401 

8-inch  Yates  B.  L.  rifle : 

Tube 640 

10-inch  cast-iron  wire-wound  rifle 453 

Cast-iron  body,  breech  ring 453 

Cast-iron  body,  muzzle  ring 459 

Steel  sleeve 461 

10-inch  steel  wire- wound  rifle 404 

Hoop  8,  rolled 435 

Hoop  8,  after  retreatment .* 442 

Hoop  R.  H.,  hammered 445 

Hoop  R.  R.,  Tolled 448 

Sleeve 427 

Trunnion-ring  section. 431 

Tube 404 

Tube  previously  short-ened  1  per  cent,  by  compression 414,424 

Tabulation 451 
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Gan  specimeDB — Continued. 

12-incli  cast-iron  B.  L.  rifle : 

Breech  and  muzzle  rings 464 

12-incb  B.  L.  rifle,  cast-iron  body  hooped  and  tubed  with  steel 473 

Breech  bushing 581 

Cast-iron  body 475 

Hoop  Ae 501 

Hoop  As 509 

Hoop  An,  rejected 515 

Hoop  An,  new 523 

HoopAis 527 

Hoop  Ai3,  after  tempering  and  annealing 529 

Hoop  Ax 533 

HoopBi 543 

Hoop  Bo 549 

Hoop  Bo ' 555 

Hoop  Bu 559 

HoopBx 567 

Tube,  Whitworth 491 

Tabulation 583 

12-incb  cast-iron  B.  L.  rifle,  lined  with  wire- wrapped  tube : 

Steel  tube,  Whitworth * 589 

12-inch  M.  L.  rifled  mortar: 

Cast  iron  from  experimental  cylinder 615 

Steel  trunnion-hoop 621 

Looomotive  material: 

Axles,  tender 1 ^ 1007 

Bemarks 1009 

Deflections  while  in  place 1009 

Details  of  specimens .>. 1015 

Muck  bar  from  which  axles  were  forged ^ 1012 

Tabulation  of  axle  specimens 1042 

Driving  rods 1044 

Fire-box,  steel 1053 

Phosphor  bronze 1126 

Private  tests 1177 

Biveted  Joints : 

Bemarks 710 

Drawings  showing  test-strips  and  plates  in  original  sheets 937 

Details  of  test-strips : 

-^-inch  plate 712 

4-inoh  plate 723 

^i^^inch  plate 744 

i-iach  plate 754 

iVinch  plate 774 

i-inch  plate 789 

Hnch  plate 798 

f.inchplat« 804 

Details  of  joints,  ^inch  steel  plate : 

iViiicli  iron  rivets,  f -inch  drilled  holes — 

If-incb  pitch 809 

Ifinch  pit<;h. 813 

11-inch  pitch 815 

-inch  iron  rivets,  f-inch  drilled  holes,  If-inch  pitch 817 

>inch  iron  rivets,  |-inch  drilled  holes,  l|-inch  pitch 819 

inch  iron  rivets,  |-inch  drilled  holes,  2-inch  pitch 821 

-inch  iron  rivets,  |-inch  drilled  holes,  2^inch  pitch 823 

-inch  iron  rivets,  f-inch  drilled  holes,  2^inoh  pitoh 826 

[•inch  iron  rivets,  {-inch  drilled  holes — 

If  inch  pitch 829 

2-inch  pitch 832 

2i-inch  pitch 834 

2i-inch  pitch 836 

2|-inch  pitch 839 

2iinch  pitch 841 

2f-inch  pitch 844 

H-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch 847 

2i-inch  pitch 850 
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Pago. 
Eiveted  joints— Continued. 

Details  of  joint  8,i-iiich  steel  plate— Continued. 

"t^-incu  iron  rivets,  l-inch  drilled  holes — Contlnaed. 

2i-inch  pitch 852 

i;|.inch  pitch 854 

2i.inch  pitch 656 

2f-inch  pitch 859 

Si-iuch  pitch 862 

2|-inch  pitch 865 

3-inch  pitch 868 

Details  of  joints,  |-inch  steel  plate : 

■j^-iuch  iron  rivets,  f-inch  drilled  holes — 

If-inch  pitch 871 

If-inch  pitch 874 

IJ-inoh  iron  rivets,  f-inoh  drilled  holes — 

If-inch  pitch 876 

l|-inch  pitch 878 

2-inch  pitch 861 

2i-inch  pitch 883 

U-inch  iron  rivets,  |-inch  drilled  holes — 

If-inch  pitch 885 

2-inch  pitch 887 

2i-iuch  pitch 889 

2i-inch  pitch 891 

2|-inch  pitch 89:$ 

2^-inch  pitch 895 

^-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch &9 

2i- inch  pitch..-, 901 

2i.inch  pitch 903 

2|-inch  pitch , 906 

2Hnch  pitch 908 

2f-inch  pitch 910 

2f-inch  pitch 912 

2|-inch  pitch 915 

Tabulation  of  test  strips 918 

Tabulation  of  joints 922 

Straps,  steel 1067 

Straps,  wrought-iron 1071 

Temperature  tests  of  wrougiit-iron  bars 1059 

Wire,  steel: 

For  gun  construction •  644 

For  foreign  gun  construction 657 

Wire,  Stub's 655 

Wire  rope  with  Healey  metallic  sockets 1094 

l|~inch,  l}-inch,  and  3-inch  iron-wire  rope 1106 

3-inch  iron-wire  rope 1104 

3-^-inch  iron-wire  rope 1 10l>9 

4-inch  iron  wire  rope 1095,1097 

3^inch  steel-wire  rope 1096 

3^-inch  steel- wire  rope 1100,1105 

Dead  eye  sockets 1109 

Solder  used  in  sockets 1X06 

Soldered  joint 1107 

Wrought  iron: 

Chord  bars 1083 

Bars 1090 

Bars,  retests 1065 
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